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ABSTRACT 

This study examined input-output relationships in reading and mathematics 
in IGE schools. Education production functions were used to investigate the 
input and process variables that were most closely related to student sel^f- 
concept and to student achievement in reading and mathematics. Data for the 
St' ay comprised 134 variables describing: resource inputs (student self-concept, 
teacher characteristics, and expenditures • for instruction); resource input 
mixes (allocation of time by teachers and organizational variaibles) ;, and out- ' 
comes of schooling (student achievement in reading and mathematics and student 
self-:^concept) - The data were obtained during the 1975-76 school year from In- 
struction and Research (I & R) units in a random Scunple pf . 41 IGE elementa. y 
schools, 28 of which provided data sufficiently complete to be included in th^ 
present study. Stepwise linear regression analysis using a backward selection 
procedure was employed to examine the relationships amolng each subset of vari- 
ables ahd the measures of school output . 

SeveVal variables were found to be related consistently to student achieve- 
merit in reading or mathematics. Among them were (1) whether teachers were 
currently involved in a prograun of study leading to, a d^gre^ (reading and 
mathematics), (2) years of teaching experience (rea^ding)', (3) sex of the 
teacher (mathematics), (4)^ social maturity of students (reading), (5) social 
confidence of students (mathematics), (6) teachers ' perception of the princi- 
pal's leadership (reading and mathematics), (7) job satisfaction expressed by 
teachers (reading) , and (8) teacher involvement in decision making (mathematics) 
were a:nong the variables found most useful in explaining variance in student 
achievement in reading and mathematics. 

A set of 12 independent vari^J^les was identified • that accounted for 78 per- 
cent of the variance in reading achievement. A similar set of 12 variables was 
found that accounted for 71 percent of the variance in mathematics achievement. 
All of the variables included in these two sets were variables -^susceptible to 
control by teachers and administrators.' 
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I 

INTRODUCTION 



The nature of the human and material,, resources employed in the process we 
sc'nooling, and the manner in which they "are combined, have long been , 
thought 1-0 affect the outcomes of schooling. The cost-qualix:y studies con-y 
ducted between 1930-60 by Paul Mort and his associates are evidence that the 
educational production process has long been of interest to scholars of the 
economics of educaticfb (Mort, Reusser , & Polley, ^960) . More recently, 
seve;c:al input-output studies of schooling have been undertaken, with Coleman's 
Equality of Educational Opportunity (EEO) study attracting the greatest atten- 
tion (Coleman, Campbell, Hobson, McPartland, Mood, .Weinf.eld, & York, 1966) . 
One of the methodological contributions of recent investigators haS" been the 
application of production function analysis to the study of t^hac^ducational 
■production process. . " 

PRODUCTION FUNCTIONS IN EDUCATION , ' - 

Produc4:^fon function analysis stems 'from the discipline of economics and 
has been applied extensively in the field of business. It is based on the 
assuHiption that productivity Vcan be maxi.mized by measuring and comparing 
•mathematically the results obtained from various combinations, of resource 
inputs. These results then serve as a basis for resource allocation decisions 
An equation that describes the transformation of a set of resource inputs into 
the desired outputs is known as a production t-ufiabion (Cohn, 1972, pp. 237-40) 
Theoretically, at least, application of production function analysis should 
enable one to i-dentify the particular combination ^of inputs that will maximize 
the. desired output (or outputs) of the educational process. The following 
equation represents a generalized edUcationc^l production function: 

\t = ,^' ^^(t)' ^i(t)' ^(t)' ^i(t)^ ^ ■ 

where A.^ = the educatiorial outcomes for the ith student at time t, * - 
It . • — 

F = the student's family background characteristics cumulative 

i ( t } , . i\ ' t 

to time t, 

S. = school inputs relevant to the ith student cumulative to 
i(t) ^. ^ — 
time t, 

P. , X = peer or fellow student characteristics cumulative to time 
^^^^ t, and ,X 



.1. = the initial or innate endowments of the i^tti » student at 
time t (Levin, 1974) . 



i(t) 

/ 



The equation postualtes ^' \t the eKlycational outcomes exb-ijDiLod by a student, 
(i) at a point in time- (t; arc a functicm (g) of -the s'budent's family back- 
ground, formal sch^* nq, associations with peers, and innate endowments. 
Note that school ; arc only -one of the four factors; the ottier ^hrrie 

f ac tors--f amily back^j l . )und , peers, and the student's innate ability--are not 
within the control of the school. 

A number of studies in which production function analysis was used have 
been reported during the past' 10 years. "A portion of the Coleman report (the 
section dealin(i with pu[ul achievement and motivation) employed an input- 
out[)Ut f rcunework to measure the effect,, of various inputs on pupil achievement 
(Coleman et al., 1966, pp. 217-333) . Coleman 'found that school inputs con- 
tributed relatively little to the variance in achievement when environmental 
and SOL' loeconomic variables were taken into account./ 

Many researchers were unwilling to accept the proposition that school' re- 
sources had little or no effect on academic achievement. Critics of Coleman's 
work suggested that the relationship between achool resources and academic 
aciiievemcnt had bcien substantially understated because of defects in the 
measurement of school rusoui ^es* inadequate control for social background, and 
the use of iric oj)ropr i ate statistical techniques. 

A number of researchers have reanalyzed the EEO data and, although hampered 
by limitations of- the original data, Tiave been able to clarify some of the 
problems involved in applying .the production function concept to the learning 
.process. In one .of tUe first reanalyses, Hanushek (1968) developed a conceptual 
model to estimate edT*icational production functions for black and white sixth 
graders in northern metropoli t;an schools .'. Hanushek * s results indicated that 
certain' teacher characteristics, suth as verbal ability and years of -experience, 
were s igni f i'c^-antly related tc:> student achievement. 

Bowles (1970) presentei^ a compreheOsive treatment of educational produc- 
tion functions in his reanalysis of a subset of the EEO data concerning twelfth 
grade black male students. . Bowles' work reaffirmed the importance of teacher 
*' characteristi cs and suggest. ed 'that certain other school inputs, for example ,- 
the average amount o? time a teacher spent -in guidance activities and the 
number of days school was in session during the school year, were al^o important. 
Bowles argued that student characteristics sVich as attitude and motivation can 
be viewed as either inputs to or outputs of. the learning process and he devel- 
oped a model using a set of simultaneous equations to determine the relative 
effects of such* va riables . 

Levin (19 70) /also used the EEO data base- He examined the data f»rom a' 
sample of 600 white sixth grade students drawn from 36 schools in a large 
northeastern city. Levin obtained statistically significant relatiorfships 
between student achievement, teacher experience , and the quality of undergraduate 
institutions atteruled by teachers. Levin pointed out that some factors affecting 
student aphievemp/t aro simultaneously affectedl by achievement. To/ investigate ' 
this interac tive.?proces:s , Levin 'deve loped- a conceptual model to iilustrate the 
interdependence^-pf student achievement, student motivation, student efficacy, 
and parental attitudes and presented a methodology- for solving the. complex 
system of simultanebus ecfuations that differed from the technique employed by 
Bowles . * ' - ' * : 

Kiesling conducted several studies in which' production function analysis | 
techniques were employcvi. In 1967, he rcjported th;3 /results of an analysis of 
data, collected in conjunction with^ the New York Sta'te Quality Measurement Project 



Kieslinq found that pe^ : expenditures were associated' positively with 

student performance a; "he relationship was strongest in urban school 

districts and weakest . school districts. He observed that an addi^- 

tipnal expenditure of . .. student was associated with 2.6 months of 

achievement g<^in at the low end of the expenditure range and with 1.4 months 
at the high end of the ^^ange . Kiesling also found that school district size 
and student performance were not re • ated . 

In another study, Kiesl/'ing (1969) investigated the relationship of school 
inputs to school performance in 97 New. York State school districts. The school 
inputs were 17 independent variables such teacher/pupil' ratio, median 
teacher salary, averag'a daily attendance, and school property valuation per 
pupil. The dependent measure was sixth grade achievement test scores. The, 
sample was divided into five subgroups based on the occupation of the head of 
the family, and the schoox districts were categorized as urban or nonurban- 
It was found that the occupation index was significantly related to student * 
achievement for all subgroups in both the urban and nonurban categories. In 
the. urban districts, most of the associations between achievement and. per pupil^ 
expenditures were negative, while in the nonurban districts, per pupil expendi-/ 
tures had no effect. 

In a third study, Kiesling (1970) investigated the relationship of several 
school and community characteristics to student achievement in a sample of 
fifth and eighth grade pupils in 86 New York -school districts. Data were 
obtained from- the Basic Educational Data System which was established in New 
York in 1967 to collect detailed information "on the state's ,school system. 
The variables he uLed in the analyses were similar to those employed in his 
previous studies. Kiesling reported that the. amount of school resources 
devoted to central administration and supervision was most consistently related 
to pupil achievemeTit . In addition, the level of teacher certification, espe- 
cially at the fifth grade level, and the numbei of students per cLassroom were - 
also related positively to student achievement. 

Several input-output studj.es in individual states or school districts were 
published in 1968. Katzman (1968) used cross-sectional data from 56 elementary 
schools in Boston to examine the' importance of home background factors and 
school variables in explaining change in student achievemerlt between second 
and sixth grades. Using a stepwise multiple regression technique, statistically 
significant relationshipfe were obtained between gaini5 in reading scores and 
the percentage o^ students in noncrowded classrooms? and Lhe number of students 
in the attendance area, and the percentage of teachers with one to *^ ten years , ^ 
of teaching^ experience . In addition to- providing further evidence that / 
teachers do affect pupil performance; Katzman also pioneered thfe use- of several 
noncognitive measures of school output such as school holding power with regard 
to students and student aspirations.^ 

Cohn (1968) investigated input-output relationships in 377 public high 
school districts in Iowa using data f rbm the Iowa State Department of Public 
Instruction. » An attempt was made to contVol statistically for geographic and 
population differences with a set- of eight school district variables serving 
as measures of input. The output measures^was the -gain in student achievement • 
scores between tenth and twelfth grades. Employing multiple regression 
techniqCies / Cohn f^uf^d that higher teacher salaries and fewer different 
■teaching assignments were associated with larger growth increments in test 
scores. Cohn also estimated the optimal school size for Iowa to be about 
1,500 students in average daily attendance. 



Summer's and Wolf C1975) conducted an ,Ln-do'[)th analysis in the Philadelphia 
So hoo4^ System usinq lonqitudinal data to study the academic progress of " approxi 
mately ^2", boo studcuU'.^; at Vcir iouii grade levels in 150 -?6chools. Data were 
rela'ted t;o the achioveme^it growth of LndivLdual pupils between the end of the 
third and sixth gr adi.vs , . l^he sLxt:h Jiid '.^ighth grades, ^Ind the ninth and twelfth 
gradob>. Soc ioec.:onom i.c fac tors and i^uyjLfic .school resourced; wore tied to data , 
on individual nupiis. Ba:-^ed on multiple regression analyses of the data at 
each level of schooling examined, the authors concluded that school inputs, 
such as teachers and class size, and school climate variables, such as racial - 
composition, acliievement mixture, and disruptive incidences, did influence 
student achievement. All types of students at all grade levels scored higher ■ 
in achievement the more days they attended school. All groups of elementary 
students also learned more in- schools where 40 to 60 percent of 1:he student 
body was black and in schools wi Lh a larger percentage of high achievers. 

Elementary school students also did better in smaller classes and with 
teachers who were graduates of higher rated colleges. Junior high school 
■students learned more in schools that were part of an elementary school and 
in schools where there were more high achievers,"" These students^ also did 
better v/ith teachers who graduated from- higher rated colleges and with mathe- 
matics/teachers wno were trained in the new m.ath. Senior high school students 
di&p/l^iyed higher ach-ievement in smaller schools and in schools with fewer drop- 
ou^tTs, . ^ 

In addition. Summers and Wolf found that specifii: groups o^students can - 
•benefit if particular resources are targeted to them. Black students, for 
example, did better in the smaller elementary schools and in junior high 
schools with larger black populations. Low achieving -elomentary students did^ 
better with relatively less experienced teachers, in smaller classes, and in . . 
schools with more high achievers. Low achieving, junior high schooZL students^ 
d"»d better with relatively less experienced English teachers and in schools 
v/ith more high achievers. High achievers, hpwever, did better, with more ex- 
perienced t cache :s, 

■ Murnane (197j>) conducted an input-output study to investigate the impact 
of school resources, particularly teachers, on the cognitive achievement of 
inner-city children in New Ha\>en, Connecticut, '.The sample consisted of 875 "'^■^ 
black, children in 15 elenpntary school's. Data were gathered over a two-year 
period (second and third grades) for one group and over a one-year period 
(third grade) for another group. The data base was divide to three sub- 
groups and each subgroup was followed over the period of lool year. 
After examining the (effect of ' ^- classroom as a whole on achievement of 
children, Murnane concluded tliuL there are important diffej ces in the amount 
of learning .that oc^curs >n different classrooms within the s.^me school and 
among different schools. The effects of ' such classroom related variables as 
teacher, peer group, anci student turnover were carefully considered. After 
determining that teachers exerted a crucial impact on student achievement;,* 
Murnane explored the} relationship between specif-id^ teacher characterist ic^'*^ri(3 \ 
teacher effectiveness in math and reading instruction with certain groups of ^ 
■ pupils. He found that background- factors and previous experience had a 
greate'r influence upon student reacii.ng achievement ^,han -upon math achievemen-t , 
Di f f erences Xn the qua! ity j^^f.. classroonr environments were found to exert £r 
greatef\ effect on student math achievement than on reading achievement, 
MurnanH" also found th<\t bl ick ttja'chers w^ith le.-nS- than six. years of experience 
were more effective in teaciiing reading ^o black children than were white 
■teachers with similar teaching experience. At the same time, a high rate of 



student turnover in a class was found to have an adverse affect on children's 
reading achievement, particularly on the progress of high achiever^^. 

Although the production function approach holds promise of identifying 
ways of varying resource inputs to increase the efficiency of schools, one 
should not become overly optimistic regarding this appirbach . A number of 
problems impose limitations on the usefulness of production function analyses. 
Garms, Guthrie, and Pierce (1978, pp. 253-57) have identified four major 
problems associated with the production function approach: (1) the validity 
of aLpplying the basic assumptions of the technical-industrial model to the 
educational process, (2) disagreement over the ^oals of schooling, (3) limita- 
tions of the availaJDle measurement technology, and (4) the inability to control 
for outside influences. 

"with regard to the first problem, it is alleged by some that, becausef 
schooling is at such a low level of technological development, application of 
an industrial model for assessing productivity ris inappropriate. It is at 
least possible that every school is unique and has its own unique production 
function. Unlike many manuf actuiring operations, public schools can exercise 
iittle, if any, qyality control over one of their most important inputs, 
namelV/ the pupils who attend the .school, . ' 

Production function analysis rests on the assumption that a clearly 
defined set df outputs has been agreed upon. In education, however, the^re is' 
a great deal of disagreement :^ver the., goals of schogling, particularly with 
regard to its specific outconfes and priorities. ^Although consensus may exist 
y/ith regard to the broad goals of schooling, the broad goals are not amenable 
to measurement and, when specific measurable goals and'Xobjectives are sought,* 
'the consensus rapidly breaks down. ^ 

Assumirig that agreement on goals and priorities could be obtained, one 
is confronted then with the problem of measuring the extent to which goals 
have been attained. Great reliance has been placed on standardized norm- 
referenced tests to measure outcomes; yet such tests indicate only whether an ^ 
individual pupil scored higher or lower than other students. Production 
function analyses can be no stronger ^ struments used to measure the 

variables of interest. 

As was noted with regard i x eduction function presented 

earlier, only one of Lhe four fa. xn rhat equation involved school inputs. 

^Family background, innate ability, .nd peej/^roup relation^ips are almost 
^.entirely beyond the control of the school. Yet there^is ample evidence -that 
family, peer group, and innate intellectual oapacity are related to a child's 
school achievement. Despite these limitations the production . functioh approach 
is useful in helping to understand relationships amoijg the many variables 
that enter into the process of schooling, 

PURPOSE OF THE STUDY 

The purpose of this study was to apply production function analysis to 
an extensive array of data concerning background, input, process, and output 
variables gathered from a small sample of elementary schools in which the 
system of Individually Guided Education (IGE) was being used.N Answers, were 
sought to the following questions: 
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1. Which input and process variables ^re most c].osely related 
to student achievement in reading,? 

2. Whicrh input and process variables are most closely related 
to student achievement in mathematics? 

3.. Which input and process variables are most clQsely related 
to student self -concept? 

♦ 

INDIVIDUALLY GUIDED EDUCATION 

Because the' data wei"e obtained from IGE schools, a brief description of 
Individually Guided Education is in order. Individually Guided Education ^ 
offers major alternative to the traditional age-graded, self-contained 
classroom form of schooling at the elementairy level (Klausmeier, P^ssmiller, & 
Saily, 1977). The IGE' system consists of seven major components: (1) a model 
for organizational-administrative arrangements, i^e., the multi\ -^it school, 
(2) a model for instructional programming, (3) a mo^el for measurement and .evalua- 
tion, (4) appropriate curritular materials and instructional^ procedures , (5) a 
progrcim of hotfle-school-community'^relations , (6) a network of facilitative en- 
vironments, and (7) continuing researchand development., 

Th^e organizational structure of' the multiunit , elementary school (MUS-E) is 
designed to facilitate open, communication among school personnel and\ to promote 
instructional programming designed to meet the ' needs ,^of individual s'tudents. 
Designed to provide a supportive environment for all components of IGE^ the 
organizational hierarchy of the multiunit school consists of three interrelated 
groups: the instruction and research (I&R) unit at the classroom level, the 
instructional improveme'nt committee (IIC) at ^he building level, and the system- 
wide program committee *(SPC) at the district level, SchoolsLiri which the 
multiunit organiza: lal model is fully implemented will make use of differen- 
tiated staffing, team teaching, multiage grouping, continuous progress monitoring 
of students, and a sharing of responsibility . for decision making by teachers and 
Administrators . . 

f- The key component of the IGE system is ..the Instructional Programming Model 

(IPM) for the individual student." The IPM is designed to assess each student's / 
beginning level of performance, rate of progress, style of learning, and other 
behavioral characteristics. ,The model is used with explicitly stated instruc- \' 
tional objectives and specified '-:r iteria . that are used to assess progress toward 

i the attainment of the objectives. . , . 

The third major component, a model. for evaluation, was developed to facili- 
tate instructional decision making by teachers. The^model for evaluating 
student learning involves five steps: (1) formulate instructional <5bjectives, 
(2) set performance criteria, (3) measure progress toward objectives (4^ compiare 
measurement to criteria, and (5) make decisions. The^jllC, interacting with the 
staff of the I&R: units, is responsible for determining objectives for the entire 
school, and the I&R unit is responsible for determining objectives for the linit 
and for individual students within the unit. 

The' success of IGE depends upon the av^l!*lability of, curricular materials, 
and instructional procedures compatible with, the IPM.' Curricular materials* 
developed to accommodate a variety of individual differences among pupils should 
have four main attributes: (1) they should be accurate and reliable, (2) they 
should he learnable, (3) tliey should^ be teachable and (4) they should be access- 
ible' to the staff and usable in an instructional setting. 




The success of an IGE school aisc\^ depends on an effective program of 
home-school -community relatio'ns. The IGIJ system purposely encourages meaning- 
ful parental and citizen ' involvement in the schoo^l organization at all levQls. 

The sixth component, a supportive network of facilitative environments, 
seeks to maintain and strengthen each IGE school . The intraorganizationai 
facilitative environment is -provided by the multiunit structure; extraorganiza-r^ 
tional facilitative environments are provided hy state education agencies, 
intermediate education agencies, teacher education institutions, and other 
groups such as teachers' associa'tions and parent-teacher organizations.' 

The„ f inaX component of IGE is a program of continuing research and 
development to generate knowledge that will contribute to the continuing 
development and refinement of the IGE System. 

CONCEPTUAL FSAME^RK 

/ . V ■ - 

Earlier jbork by this project produced a conceptual frcimework for economic 
analysis of Education (Rossmiller & Geske, 1977b) that provides a heuristic frame 
work for e)y{mi^ing the sequence in' which variables are involved in the process ^ 
of formal schooling. The conceptual frcimework presented in Figure 1 views the 
educational production process as a system subject to economic analysis. The 
model consists of four major components: (1) the inputs to the educational 
system, including policies that constrain or "control the system's operation 
('2) the formal educational system (school) and the processes associated with 
th4t system, (3) the outputs of the educational system, and (4) a feedback 
mechanism. The framework enables one to follow the resources that are prpvided 
to the formal educational system from its external environment (the school 
community, school d^JJlfetrict, state, and nation) , through the eudcational process 
that'occurs within the school, and on to the edvicational outcomes. The feedback 
component ties sygfe^m outputs to both the educa^j-onal process and:. the system 
inputs. Changes ican be made to modify, eith' - )&ie process or inputs to more 
efficiently accomplish the objectives. — 
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ERJC Figure 1. A conceptual framework o{/^, educational ^oduction process under school conditions. 



II. 

DESIGN AND METHODOLOGY 



This study involved a synthesis and analytsis of data) obtained from IGE 
schools during the 1975'- 76 school year. Durincr this period the Organization' 
and Administrative Arrangements (R3) component of -the^ Wisconsin Research and 
Development Center for Individualized Schooling conducted a major study in- 
volving a national sample of IGE schools. Previous reports dealing with the 
r'esults of this effort examined data- concerning student self-concept,' student, 
achievement, organizational structure, decision invplvement, job satisfaction/ 
leader behavior (Bocain, 1976; Feldman, 1977; MJmdenhall, 1977; Sigurdson, 
1976%. In addition, data on expenditures for instruction and time allocation 
by teachers and administrators in IGE and non-TGE schools have been examined 
CRossmiller & Geske, 1977a). The same data base was; used for the analysis of 
the production function in IGE schools and the results are summarized i-n this 
repiort . 

This section will^ delineate the design and methodology of the study. It 
wiia include a description of the population and sample selection procedures, 
the. instruments and techniques employed in gathering data, and the statistical 
progpdares employed in ' analyzing the data. 



THE SAMPLE 

The sample used in^the present, study was a stiLsample of the schools from ' 
which data were gathered in 1975-76. Using the 'R & D Center's Multiunit 
Elementary School Directory for 1973-74, 959 schools that had used the IGE 
system for at least two years were identified. Of these schools, 20 percent 
were located in urban areas and 80 percent in suburban and rural areas. The 
schools were classified as city and other, the former comprising schools located 
in urban area§ witl^ a population of at least 200,000 and the latter comprising * 
tho^e schools in areas with a population under 20D,000 in >970, A stratified 
random sample Was drawn and a telephone survey was conduced to solicit addi- 
tional information from the schools and to seek their agreement to participate 
in the study. , * . 

The telephone interview schedule was designed to deterad-ne whether a 
school met the following minimal c^iteiria established for purticlpation in the 
study: 

.1. The entire school conformed to the multiunit organizational 
pattern. 

2. Tl^e school, utilized multi-aged grouping in each of its I&R units.. 

3. The instructional programming moddil had been. in use for at l^ast 
two years in reading and for^atJ^ast one y6ar in math. ^ 

4. The^schobl^s I&R units met at least once a week, and its instruc- 
tional improvement committee met at least twice a month, 

5. The unit leader was not a newcomer to the selected I&R'unit, nor 
were more than one-half of the teachers' new to the^^selected uriit. 

9 f-) . 
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"a sampJLe consistinq of 41 schools fiKDm iS -states was obtained by calJinq 
order the randomly selected schools- in each group. Approximately 100 
schools calssified as oth^r were called to obtain 33 schools, and 50 city 
schools were called to obtain eight urban schools, Witiiin each of the schools 
one intermediate I&R unit in which the data concerning students and teachers 
would be gathered was randomly chosen. For the present study, the data pro- 
vided by 28 of'- the orginal 41 schools were sufficiently complete for them to 
be included in the analysis. 

INSTRUMENTATION AND DATA COLLECTION 

» ■ » ■ » _ 

Two instruments' were designed specifically for the resource allocation 
portion of the s,t\:idy, the School Expenditure Data form.ane the '&.me Alloca- 
tion of Instructional Personnel form. They ^ were designed tp learn how teachers 
and administrators . ^pent their money and their tim.e in IGE schools. 

The School Expenditure Data form was used to obtain data concerning the 
exoenditures made by a specific school. The form included only those cate- 
gories considered to be most directly related to instruction c:nd^most likely 
*to be available for the individual schools within the district. It included 
four fnaj or.,, expenditure categories: (1) Instruction, (2) Operation of.Plant, 
(3) Repairs to Plant and Equipment, and (4) Catpital Outlay. Usable expenditu-e 
data *were obtained from-..28'" of the 41 schools. . 

The Time Alloc^ation of Instructional Personnel form was developed to ob^ 
tain data concerning the Way in"which instructional personnel in IGE schools 
spent their time . T^ie respondent3 were asked to divide .their total time on 
the job between direct instruction, of pupils -and 'those activities other -than 
direct instruction of pupils. .'Direct instruction was further partitioned^ by 
curricular areas, i»e., reading language arts , mathe^tics, science, social 
studies, and other; and by mode of instruction, i.e., independent study, one- 
to-one,, small group (3-5 pupils), class size '(25-35), and large yroup (75-105). 
Similarly, personnel were . requested to allocate their non^instructional time to 
eight subcategories: (1) supervision of pupils, (2) planning, (3) testing/ 
assessing/evaluating, (4) record keeping,., (5) inservice training, ( 6) . clerical/ 
secretarial, (7) administrative, and (8) other. The time allocation data usfed 
in this study were obtainecf from 28 principals, 28 unit leaders, ;82 IGE ^teaqhers 

and 12 aides. ^ * • ' , 

Several other instruments designed for studies of the organizational 
^ arrangements in IGE -schools algo provided information used in the , present study 
are brief 1^ described as follows: ■ . 

, Personal background. This form was used to "obtain data oh the education, 
experience, and related prof essional activities of'the participating staff . 

members in each -school. ' It was completed by principal's, unit leaders, and f 

^ t » " . 

unit teachers . ^ . 

Deci sionAnVolvement . This form was used to obtain data on the decision . 
making processes, in the school. Jt was completed by unit leaders and unit 
teacher^ and' was* used to assess their level of involvement in the decision 
.proce^s/and their satisfaction with that level of involvement. ^■ 

- Pr i nc ipal leade rsh ip . This form was designed to determine the satisfac- 
tion^/of teachers with the leadership behavior and characteristics of the 
principal. '* - ■ 
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Job satisfaction . This form was used to determine the degree of job sati'^ 
faction expressed by personnel in IGE schools. It was completed by the princi- 
pal, unit leader, and unit teachers. 

Pupil outcomes . The Self Observation Scales (SOS), Inteniiediate Level, 
Form C, were used tc obtain a measure of the se If-conca;jt of pupils. Student 
achievement in reading and mathQmatics was assessed wi d-i the Comprehensive Test 
of Basic "Skills , Expanded Edition, ..Level 2. These instruments were completed 
by pupils m the .intermediate I&R unit selected at each school. The self- 
concept s^orvey was administered to one-third of the students in the unit^ the 
matnematics test to another one-third of thepupils, and tha reading test to 
the r^.aining one-^third. No student took more than one test. 

After a school was selected for possible participation in theV study a 
general 'nformation letter was sent to the principal to explain the nature of 
the arch project. After a school had agreed to participate in the research 

the intermediate unit in which pupils would be tested was randomly selected and 
a letter* explaining the testing procedures was Lent to the school. The various 
research instruments were included in a packet that was mailed to the school 
about one month before the scheduled on-site visit and pupil ttjstinq by members 
of the research team. Participants were asked to complete the instruments 
before the researchers ' scheduled visit to the school during January or 
February^ 1976. During the on-^site visits the researchers met with the princi'- 
pal and members .of the instructional staff to deal with their questions, 
collected the completed instruments, and administered tests to the pupils in 
the appropriate I&R unit- ; ' 

DATA ANALYSIS 

Data were available concerning 134 variables in the 28 schools that coin- 
prised the sample for this study. The variables were classified according to 
the conceptual framework for economic analysis of education as elciborated ;by 
Rossmiller and Geske (1977b) . The 134 variables, together with descriptive 
statistics for each and their placement within the conceptual framework, are 
shown in Appendix A. 

The first step in analyzing the data was to compute product moment correla 
tions for the matrix of 134 variables. The ^correlation matrix was examined 
to identify (1) the correlations among variables classified within the same 
category of the conceptual framework and (2) the correlation of each varicible 
with the output measures in reading, mathematics and student self-concept. A 
subset of variables frc^m each category was selected for use in stepwiae 
multiple regression analyses. The variables ^ each subset were selected on 
the basis of completeness and accuracy of the -'original data, the strength of 
their correlation with the output measures, and their relative independence 
from otheir variables in the original set. Appendix B and Appendix C contain 
•product moment , correlations of selected variables with reading, mathematics, 
and self -concept measui^es. 

Stepwise linear regression analysis was tised to examine the relation--' 
ships among each subset of variables and the measures of school output, 
achievement in reading and mathematics, and student self-concept . A backward 
selection procedure was employed in which all varietbles /^s?ere entered and then 
removed selectively based on the contribution of each variable to the reduction 
of the residual variance^ A significance criterion of .10 was established to 
determine whether a variable would leave the equation. All analyses were 



perforined at the Academic Computing Center of tl\e University of Wisconsin- 
Madison using the STEPREGl program (1973) . 

The independent variables from each subset that were found to explain 
the greatest amount of variance in the dependent variable under study were 
identified and used in a second stepwise regression analysis to isolate the 
set of independent variables that most efficiently explained the variance of 
the dependent variable. 

It should be noted that the unit of analysis was an Instruction and Re-- 
search (I&R) unit in an IGE school, not an individual teacher or pupil. Where 
data were obtained for individuals (e.g.. staff background variables and pupil 
achievemenr scores), it v/as necessary to calculate m^an scores for the liiR 
unit on such variables'.. ^or example, the value for years of experience of 
teachers is the average number of years of teaching experience of the 
teachers comprising the I&R unit selected for study in each 'school. 
Similarly, the achievement score lor reading and mathematics used in the 
analyses was the mean achievement score of the pupils in the unit who took 
the examination. Thus the analyses dealt with the I&R unit as a whole, not 
with the individual pupils or subgroups of pupils that comprise the unit. 

It also should be noted that data for some variables, for example, dis- 
crete elements of expenditures within the broad expenditure categories, were 
often found to be incomplete or of questionable accuracy. Such problems be- 
came evident when descriptive statistics for each variable were examined at 
the first stage of the data analysis. Such variables were eliminated from the 
analysis at that stage. 
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PRODUCTION FUNCTIONS FOR READING , 
MATHEMATICS, AND SOCIAL CONFIDENCE 



The results of the analyses of the data are reported in this section. 
Production functions were calculated for reading achievement, mathematics 
achievement, and social confidence. Social Confidence was selected as the 
subscale of greatest interest among the seven subscales of the Self-Observation 
Scales because of its significance as a predictor of both reading and mathematics 
achievemerit . Social Confidence also was chosen as a proxy measure of student 
self-concept because of its high, positive correlation with all other subscales 
of the Self -Observation Scales except School Affiliation- 



THE PRODUCTION FUNCTION FOR 
READING ACHIEVEMENT 

staff Background Variables 

Examination of the descriptive statistics for the 20 variables that 
measured background characteristics of the I&R unit- teachers and examination • 
of the product moment correlations between each variable and reading achieve- 
ment resulted in our eliminating nine of the 20 variables. The remaining 11 
variables were employed in a stepwise multiple regression analysis to ascertain 
their relationship to reading achievement scores. The results of this analysis 
are shown in^ Table 1. The coefficient of toultiple correlation for the 11 
variables, .6438, accounted for 41 percent of the variance in reading achieve- 
ment. The associated F- ratio was not statistically significant. Only Variable 
No- 2, present enrollment in a degree program (BIQ2) , approached s.titistical 
significance at the .10 level. 

The backwards stepwise regression procedure removed nine variables from the 
equation. Number of years of teaching in the present school (BIQ9) was the 
first variable removed and sex (BIQ5) was the last variable removed. The 
sequence of steps is s^jmmarized in Table 2. 

The final regression eqv^ation is summarized in Table 3. Two variables 
were retained in the final equation: (1) presently enrolled in a degree program 
(BIQ2) , was statistically significant at the .015 level and exJiibited a partial 
correlation of -.462 with reading achievement; and (2) age (BIQ15) , was 
statistically significant at the .007 level and showed. a partial correlation 
of* ,506 with reading achievement. These* two variables acc'ounted for about 34 
percent of the variance in reading achievewent, compared with 41 percent of the 
variance whejn all 11 variables were included in the analysis. The partial 
correlation coefficients of the^ other background variables with reading achieve- 
ment were uniformly low, the highest being sex (BIQ5) at .173, 
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TABLE 1 

REGRESSION OP .^ZLECTED STAFF BACKC^POIJND VARIABLES 
ON READING ACHIE\^MENT. 



Variable 
No . Namti 



1 
2 
5 
6 
7 
9 
11 
12 
14 
15 
16 



Bigi 

BIQ2 

BIQ5 

BIQ6 

BIQ7 

BIQ9 

BIQll 

BIQ12 

BIQ14 

BIQ15 

BIQ16 



:ONST?xNT TERM 



S tandardized 
Regress ion 
Coefficient 

.0940 

- . 4178- 

.1787 

. 1840 

.0971 

-.03 2 3 

-.0327 

.1755 

-.2316 

.4249 

-.0458^ 

43. 30107 



R = .6438 



R = .4145 



Partial 
Correlation 

Coefficient 



.097 
-.397 
.191 
, 193 
.064 
-.026 
-.038 
.15 7 
-.222' 
. 370 
-.041 



Partial F Value 
(1 and 16 d.f.) 



. 15352 
2.98512 
.60486 
.61753 
.06566 
. 0I093 
.02303 
.40492 
. 82916 
2. 53143 
•02652 



Source of Variation 
Linear regress ion 
« Residuals from regression 
Corrected total 



Analysis of Variance Sununary 

Sum of 
Squares 



Observed 
Sig. Level 



376 .56512 
531.97354 
908.53866 



d,f . 

11 
16 

27 



.7004 

.1033 

.4481 

.44 34 

.8010 

.9180 

.8813 . 

.5336 ^ 

. 3760 

.1312 

,8727 



Mean Square 
34 .23319 
33.24835 



F-Ratio ='^1.0 3 (with 11 and 16 d.f.) 
Significance ■ level = .46S6 



TABLE 2 



SUmARY or STEPS: STEPWISE REGRESSION OF SELECTED STAFF 
BACKGROUND VARIABLES ON READING ACHIEVE^^ENT 



Step 
No. 



Variable 



R 



r2 



Change 
in r2 



Observed 
Sig. Level 



No. of 
Variables 
in Equation 



1 
2 
3 
4 
5 
6 



ALL FREE 
VARIABLES 

BIQ9 

RIQll 

BIQ16 

BIQ7 

BIQl 

BIQ12 

BIQ6 

BIQ14 

BIQ5 



.6438 
.6435 
.6429 
.6417 
.6400 
.6307 
.6224 
.6137 
.5973 
.5804 



.414- 
.4141 
.4134 
.4118 
.4096 
. 3978 
. 3874 
. 3766 
. 3568 
.3 369 



-.0004 
-.0007 
-.0015 
-.0022 
-.0118 
-.0104 
-.0108 
-.0198 
- .0199 



.918 

.887 

,831* 

.792 

.534 

.554 

.539 

.401 

. 398 



12 
11 
10 
9 
8 
7 
6 
5 
4 
3 



TABLE 3 



FINAL EQUATIO:;: FEGRESSION OF SELFCTED STAFF 
BACKGRO^JT^JD VARIABLES OiN READING ACHIE*^MENT 



Va r i ab 1 e 
No . Name 



I 
2 
5 
6 
7 
9 
II 
12 
14 
15 
16 



Bigi 
BIQ2 
BIQ5 
BIQ& 

Big7 

BIQ9 

BIQll 

BIQ12 

3IQ14 

BIQ15 

BIQ16 



Standardized 
Regression 



-.4.34( 



CONSTANl TERM 



.4892 



55 .8964 



Partial 
Correlation 

Coet t icient 

.071 
-.462 

.173 

.131 
-.047 
-.024 

.009 

.046 
-.142 

. 506 

.022 



Partial F Value 
(1 and 2 5 d. f . ) 



6.79305 



8.60691 



.5804 



R = .3369 



Source of Variation 
Linear regress >n 
Residuals f rorr; regress ion 
Corrected total 



Analysis of Variance S unrni a r y 
Sum of 

Squar es d,,f . 

306 .07831 2 
602.46035 25 
908.53866 * ^7 



Observed 
S 1 q . Level 

.7294 

.0152 

■•'^.3977 ■ 

.52 38 

.8181 

.9084 

.9659 

.8227 

.4877 ! 

.0071 \ 

.9144 , 



Mean Square 
153.03915 
24.09841 



F-Ratio - 6.35 (with 2 and 25 d.f.) 
Significance level = .0059 
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Time Allocation Varia±)les 



A total of 52 measures of time allocation by subject area, instructional 
mode, and noninstruct ional activity were available « Examination of the des- 
'criptive statistics for these 52 variables and of the product moment correla- 
tion between each variable and reading achievement resulted in selection of 
12 variables for inclusion in the initial regress ion equation . Table 4 shows 
the relationship of these 12 variables to reading achievement- The coeffi- 
cient of multiple correlation for the initial regression equation, -665, 
accounted for 44 percent of the variance in reading achievement- The associated 
F-ratio was not statistically significant at the -10 level- Of the individual 
varisLbles, only total time spent in language (TLANG) was statistically signifi- 
cant at the -10 level. ^ 

The backward stepwise regression procedure removed six variables in the 
following sequence: time spent in large group instruction in reading (FULARGE) , 
time spent in inservice training (IIIE) , time'spent in administration (IIIG) , 
time spent in record keeping (HID), time spent in 1:1 instruction in language 
(LlTOl) , and time spent in small group instruction (LSI-IALL) - The sequence of 
steps is summarized in Table 5- 

The final regression equation is shown in Table 6- Six variables were re- 
tained in the final equation: time spent in 1:1 instruction in reading (RlTOl) , 
time spent in small group instruction in reading (RSMALL) , time spent in class 
size instruction in reading (RCLASS) , time spent in supervision (IIIA) , total 
time spent in reading instruction {TRE/\D) , and total time s-pent in language 
instruction (TLANG) - The coefficient of multiple correlation of these six 
variables with readings-achievement was -613-' The six variables • accounted for 
about 38 percent of the variance in reading achievement, compared with 44 per- 
cent when all 12 variables were included in the regression equation- 



Expenditure Variables 

^ Although data were gathered for 38 variables pleasuring various aspects 
of expenditures for instructional purposes, inspection o£ the descriptive 
statistics for these variables revealed that reasonably accurate data were 
available only for six categories of expenditure: instructional salary, in- 
structional supplies, books, other expenditures for instruction, expenditures 
for physical plant, and expenditures for capital outlay for instruction - 
Ta^le 7 shows the relationship of .^these six instructional expenditure varicibles 
to reading achievement as revealedby the multiple regression analysis. The 
coefficient of multiple correlation for the six variables, -4128, accounted for 
only 17 percent of the variance in reading achievement - The associated F-ratio 
was not statistically significant at the -10 level- Of these' six variables , 
only expenditures per pupil for instructional salaries (SALARY) approached 
statistical significance at the .10 level - 

^ The stepwise regression procedure removed all variables except instruc- 
tional salaries (SALARY) , with* expenditure for capital outlay (CAPITAL) being 
the first variable removed, and expenditures for supplies' (SUPPLY) the last 
one removed- The only variable retained in the final equation, instructional 
salaries (SALARY), was significant at the -08 level- The sequence of steps 
in the backward stepwis^ regression procedure is summarized in Table 8. 



TABLE 4 



p£:gres5ioinj of selected time allocation variables 
ou reading achievement 



Variable 
No , Name 
RlTOl 



Standardized 
Regression 
Coefficient 



22 
23 
24 
25 
27 
28 
53' 
56 
57 
59 
61 
62 



RSMALL 

RCLASS 

Pl^RGE 

LiTOl 

LSMALL 

IIIA 

HID 

HIE 

IIIG 

TREAD 

TLANG 



CONSTANT TERM 



-5.6204 
-6.8797 
-7. 2088 
.04 28 
2208 
3364 
-.3633 
. 1541 
-.04 3 3 
. 1622 
9.0109 
. 5960 

41.8327 



Partial 
Correlation 
Coefficient 

-.202 

-.217 

-.■210 

.023 
-.161 
-.288 
-.343 

.162 
-.051 

.134 

.212 

.413/ 



Partial F Value 
(1 and 15 d. f . ) 

.63680 

.74020 

.69121 

.00800 

. 39929 
i. 35625 
1.99820 

.406 30 

.03859 

. 27376 

.70411 
3.09087 



R = ,6651 



R = .4424 



Source of Variation 
Linear- regression 
Residuals from regression 
Corrected total 



Analysis of Variance Summary 

Sum of 
Squares 

401.89349 

506.64516 

908.53866 



Observed 
Sig . Level 



d.f . 



12 



27 



F-Ratio = .99 (with 12 and 15 d.f.) 
Significance level = .4979 



.4373 
.4031 
.4188 
.9299 
. 5370 
.2624 
.1779 
. 5335 
.8469 
.6085 
.4146 
.099] 



Mean Square 
33.49112 
33.77634 
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TABLE 5 

SUMI-IARY OF Sl^PS: STEPWISE REGPvESSlON OF SELECTED TIME 
ALLOCATION VARIABLES ON READING ACHIEVEMENT 



j No. of 

Step - Change ObseI^^ved -Variables 

No. Variable R R^ in r2 Sig. Level in Equation* 

I 

ALL FREE o 

VARIABLES .6651 .4424 13 

1 RLARGE .6649 .4421 -.000 3 .930 12 

2 HIE .6635 .4403 -.0018 .824 - 11 

3 IIIG .6551 .4292 -.0111 .569 10 

4 HID .6436 .4142 -.0149 .501 9 

.5 I61T01 -6397 .4092 -.0050 .692 > 8 ' 

6 LSMi'^^L .6129 .3756 -.0336 .299 7 



3^ 
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TABLE 5 

^INAJ_. EQUATION: REGRESSION OF SELECTED TIiME 
ALLOCATION VARIABLES ON READING ACHIEVEf4ENT 



Variable 
No . ■ Name 



22 

23 

24 ' 

25 

27 

28 

53 

56 

57 

59 

61 

62 



RlTOl 

RSMALL 

RCLASS 

RLARGE 

LITOl 

LSMALL 

IIIA 

HID 

HIE 

IIJG 

TREAD 

TLANG 



Standardized 
Regression 
Coefficient 

-6 . 9 768 

-8. 326 3 

-3. 7616 



3616 



CONSTANT TERW 



10.9597 
.4035 

45 .617 



Partial 
Correlation 
Coefficient 

-.497 

-.514 

-.506 

-.080 

.014 
-.232 
,. - .361 

.088 
-.069 

.039 

.504 
> .413 



Partial F Value 
(1 and 21 d.f.) 



6 .89076 
7.55929 
7.23388 



3.15194 



7.15610 
4.31226 



R .6129 
R^ - .3756 



Source of Variation 
Linear regress ion 
Rer^i duals •from regression 
Corrected total 



Analysis of Variance Summary 
Sum of 

Squares d.f. 
341.26316 6 
567.27550 21 
908.53866 27 



F-Ratio = 211 (with 6 and 21 d.f.J . 

Significance level = .0958 



Observed 
Sig. Level 

.0156 

.0120 

.0137 

.7241 

.9500 

.2988 

.0903 

.6974 

.7605 ^ 

.8642 

.0142 

.0503 



Mean Square 
59.87719 
27.01312 
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TABLED? 



REGRESSION OF SELECTED EXPENDITURE VARIABLES 
ON READING ACHIEVEMENT 



Variable 

No. . Negme 

106 SALARY 

107 SUPPLY 

108 BOOKS 

109 OTHEREXP 

110 PLANT 

111 CAPITAL 

CONSTANT TERM 



Standardized 
Regression 
Coefficient 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 21 d,f,) 



.369^ 
- .1777 

• 2419 
-.1607 

.1351 
-.0205 

41.753^4 



.323 
-,095 

.143 
-.080 

.117 
-.014 



2.4 39 
.190 
.440 
.135 
.290 
.004 



R = .4128 
2 



R 



.1704 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected total 



Aiidlysis of Variance Siairanary 
SuJii of 

Squares d . f . 

. 154.7968 6 

753.7419 21 

908.5387 27 



Observed 
Sig. Level 



F-Ratio = .72 (with 6 and 21 d.f.) 
Significance level = .639 



.133 
.667 
,514 
.717 
,596 
.948 



Mean Square 
25,7995 
35.8925 



3i: ^ 



2 2. 



Step 
No . 



1 
2 
3 
4 



TABLE 8 

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED 
EXPENDITURE \7i.RIABLES ON READING ACHIEVEMENT 



Variable 



ALL FREE 
VARIABLES 

CAPITAL 

OTHEREXP 

PLANT 

BOOKS 

SUPPLY 



R 



.4128 
.4126 
.4049 
. 3911 
. 3454 
. 3320 



R^ 



.1704 
.1702 
.1639 
.1530 
.1193 
.1102 



Change 
in a2 



Observed 
Siq. Level 



.0002 
.0063 
.0110 
.0337 
.0091 



.949 
.688 
.588 
. 338 
.6J.6 



No. of 
Variables 
in Equation 



7 
6 
5 
4 
3 
2 



- — Xr 
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The final regression equation is shown m Table 9. Instructional salary 
(SAL'ARY) alone accounted for about 11 percent of the variance in reading 
achievement, compared with the 17 percent accounted for when all six variables 
were included in :he regression equation. Obviously, none of the expenditure 
variables were very useful predictors of reading achievement. 

S tudent Self -Concept Variables 

The Self-Observation Scales provide seven measures of student self -concept : 
self-acceptance (ACCEPT), security (SECURITY), social maturity (I^IATURITY) , social 
confidence (CONFIDNT) , school affiliation (SCHAFFIL) , teacher affiliation 
(TC'HAFFIL) , and peer affiliation (PEERAFFL) . Examination /of the product rhoment 
correlation of each variable with total reading achievement scores revealed that 
only security was not significantly correlated with reading achievement. School 
affiliation was negatively correlated (-.405) with reading achievement at a 
statistically significant level and the remaining five yariables all were posi- 
tively correlated with reading achievement at statistically significant levels 
with social maturity exhibiting the highest corr'elation (.800). 

The relationship of the seven student self-concept variables to reading 
achievement is shown in Table. 10. The coefficient of multiple correlation for 
the seven variables, .814 3, accounted for 66 percent of the vciriance in reading ' 
achievement, and the associated F-ratio was statistically significant at *the 
.001 level. However, the partial correlations of the individual variables with 
reading achievement did not approach statistical .significance. 

The backward stepwise regression procedure resulted in removal of all 
variabljes except social maturity from the' equation . The sequence in which 
vcirieJDles were removed from the equation is summarized in Table 11 . 

Table 12 shows the final regression equation. The only variable retained 
in the final equation, social maturity, was statistically significant beyond the 
.001 level. This variable alone accounted ^ for approximately 64 percent of the 
variance in reading achievement, compared with 66 percent when all seven 
variables were included in the equation. Thus, social maturity was almost as 
useful as the entire s^t of seven variables in terms of predicting the reading 
achievemeiit score. 



Organizational Variables 

.* 

Several variables measuring various aspects of organizational climate and 
administrative arrangements were available. Examination of the product moment 
correlations of these variables with reading achievement revealed th'at none were 
statistically significant. All of the variables except the teachers' perception 
of the extent of IPM implementation in mathematics (IPMMATH) were included in 
a regression equation in which reading achievement was the dependent variable. 

The results bf the initial regression equation are shown in Table 13. The 
coefficient of multiple correlaticjn for the eight variables was .6702, which 
accounted for about 45 percent of the variance in reading achievement. The 
F-ratio was not statistically significant at the .10 level. Three of the 
variables exhibited partial correlation coefficients significant at the .05 
level: teachers' perception of the principal's leader behavior (PRLDRSHP) , » 
teachers' totc^l job satisfaction (TOTJSAT) , and t/eachers ' ^ total decision in- 
volvement (DIAT0.rQ3) . ^ 
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TABLE 9. .. 

FINAL E'^UATION; REGRESSION OF SELECTED EXPENDITURE 
VARIABLES ON READING ACHIEVEMENT 



Variable 
No . Name 



Standardized 

Regression 
Coefficient 



Partial 
Correlation 
Coef f ici ent 



Partial F Value 
(1 and 26 d.f.) 



Observed 
Sig, Level 



106 SALARY 

107 SUPPLY 

108 BOOKS 

109 OTHEREXP 

110 PLANT 

111 CAPITAL 



>320 



. 332 
-.101 

.072 
-.080 

.154 
- .035 



3.221 

Si 



.084 
.616 
.723 
.693 
-443 
.863 



CONSTANT TERM 



43.3974 



R = .3320 



R = .1102 



Analysis of Variance Summary 



Source of V a riation 
Linear regression 
Residua] s from regression 
Corrected total 

F-Ratio = 3.22 Cwith 1 and 26 d.f.) 
Significance level = .084 



Sum of 
Squares 

100.1432 

808.3955 

908.538-; 



d.f. 
1 

26 
27 



Mean Square 
100.1432 
31.0921 
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TABLE 10. 

REGRESSION OF STUOENT SELF-CONCEPT VAPXABLES 
• ON READING ACHIEVEMENT 





Variable 
No . Name 


Standardized 
Regress ion 
Coefficient 


Partial 
. Correlation 
Coefficient 


Paiitial F Value 
(1 and 20 d.f.) 


Observed 
Sig. Level 


112 


ACCEPT 


.0465 


,/ .021 


.009 


.926 


113 


SECURITY - 


- .0304 


-.030 


.018 


.894 


114 


MATURITY 


.5099 ' 


.200 


.835 


.372 


115 


CONFIDNT 


. 2652 


.217 


.990 


.332 


116 


SCHAFFIL 


-.1269 


-.090 


,162 


.692 


117 


TCHAFFIL 


.1005 


.053 


,056 


.815 


118 


PEERAFFL 


-.0902 


-.034 


.023 


.880 



CONSTANT TERM 



.0915996 



R = .8143 



R = .6631 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected total 

F-Ratio = 5.62 (with 7 and 20 d.f.) 
Significance level = .001 



Analysis of Variance Summary 

S^am of 
Squares 



602.4083 
306.1304 
908.5387 



d.f. 
7 

20 
27 



Mean Square 
86.0583 
15.3065 
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TABLE 11 



SUMMARY OF STEPS: STEPWISE REGR'^SSION OF STUDENT 
SELF-CONCEPT VARIABLES ON READING ACHIEVEMENT 



No. of 

Step Change Observed Varieibles 

No. Variable R R^ in r2 Sig. Level in Equation 

ALL FREE 

VARIABLES ' .8143 -6631 — 8 

1 ACCEPT .8142 .6629 -.0001 .926 7 

2 PEERAFFL .8140 .6627 -.0003 .901 6 

3 TCHAFFIL .8132 .-6614 -.0013 .774 5 

4 SCHAFFIL .8120 .6593 -.0020 .714 4 

5 SECURITY .809 7 .6557 -.0036 .618 3 

6 CONFIDNT .7998 .6396 -.0161 .290 2 
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TABLE 12 



FINAL EQUATION: REGRESSION OF STUDENT SELF-CONCEPT 
VARIABLES ON READING ACHIEVEMENT 





variable 
No . Name 


Standardized 
Regression 
Coefficient 


Partial 
Correlation 
Coefficient 


Partial F Value 
(1 and 26 d-f J 


Observed 
Sig. Level 


112 


ACCEPT 




-,075 




.709 


113 


SECURITY 




-.040 




.844 


114 


MATURITY 


. 7998 


.800 


,46.1481 


.000 


115 


CONFIDNT 




.211 


\ 


.290 


116 


SCHAFFIL 




-.040 




.843 


117 


TTHAFFIL 




-.006 




.977 


118 


PEERAFFL 




' -.030 




.880 



CONSTANT TERM 



-2. 2972 



R = .7998 
2 



R 



.6396 



Source of Variation 



\Analysis of Variance SummaVy 

Sum of 
Squares 



Linear regression 
Residuals from regression 
Corrected total 

F-Ratio = 46.15 (with 1 and 26 d.f.) 
Significance level = .000 



581.1286 
327.4098 
908.5386 



d>f , 

1 
26 
27 



Mean Square 
581.1288 
12.5927 



4 ''^ 
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TABLE 13 



REGRESSION OF SELECTED ORGANIZATIONAL VAKIABLES 
ON READING ACHIEV'EMENT 



Variable 
No . Name 



132 IPMlteAD 

134 IRTOTAi: 

128 DIASC3Q3 

129 DIAT0TQ3 

130 DIASC3Q4 

131 DIAT0TQ4 



127 TOTJSAT 
126 PRLDRSHP 



CONSTANT TERM 



S tandardi^ed 
Regression 
Coefficient 

.1803 

-.5486 
-.9591 
.5946 
-,4210 
1 .0372 
-.9447 

42.369 



Partia^ 
Correlation 
Coefficient 



Partial F Value 
. (1 and 19 d.f .) 



R = .6702 
= .4491 



, / 



S<!>urce of Variation • 

I 

Linear regression 
Residuals from regression 
Corrected totdl 



Analysis of Variance Summary 

Sum O'f fif 
Squares 



408 04679 
500.49187 
^ 908.53866 



d.f. 

8 
19 

27 



Observed ' 
Sig . Level 




F-Ratio = 1.94 (with 8 and 19 d.f.) 
Significance level = .1132 



Mean Square 
51.00585 
26.34168 
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Table 14 suiran^rizes the results of the backward stepwise regression pro- 
cedure. -Five variables were removed and three were retained in the final 
equation. 

The final regression equation is shown in Table 15. The final regression 
equation yielded a coefficient of multiple correlation of .5743 and accounted 
for approximately 33 percent of the^ variance in reading achievement. The deci- 
sion involvement of teachers (DIAT0TQ3) exhibited a partial correlation of .403 
with reaching achievement, teachers* total job satisfaction (TOTJSAT) had a 
partial correlation of .466, and teacher^s ' perception of the principal's leader 
behavior (PRLDRSHP) exhibited a partial correlation of^~.512. 

Composite Variables 

The preceding ^analyses identified some variables in each of the five cate- 
gories that were more useful than others in px'edicting reading achievement, 
"the variables froth each category that appeared to be most usef-ul were selected 
for inclusion in a composite set of variables and. were regressed against 
reading achievement,. Four background variables, five time allocation variables, 
one expenditure^kiriable, one student self -concept variable, and two organiza- 
tional variables were included in the composite set. 

Table 16 sTi'ows the relationshir of the first composite set of 13 selected 
variables with reading achievement . The coefficient of multiple correlation 
for the, 13 variables, .8308, accounted for 69 percent of the variance in 
reading achievement. The associated F-ratio was statistically significant at 
the .058 level. Of' the 13 variables, however, only social confidence (CONFIDNT) 
was statistically significant at the .05 level. 

Application of the backward stepwise regression procedu:re removed from 
the equation all variables except time spent in large group instruction in 
reading (RLARGE) and social confidence (CONFIDNT) . Table 17 suinmarizes the 
sequence in which variables werev removed from the equation. 

The final regression equation is shown in Table 18. The two variables 
which were retained, RLARGE and CONFIDNT, had partial correlation coef f i,cients 
that were statistically significant at the .07 and .0001 levels, respectively. 
The coefficient of multiple rrelation was .7489, and they accounted for about 
56 percent of the variance in ^ading achievement compared with 69 percent when 
^11 13 variables were included m the equation. 

Because student self-concept may be viewed .conceptually as either an input 
to the process or as an output of schooling, and 'because reading achievement 
and the subscales of the S^lf -Observation Scale, such as social confidence are 
likely to be interrelated (and thu^L^variates) , a second Se?t of variables was 
chosen for inclusion in the regj^ession anatlysis. Three variables were removed 
from the 'first ccfnposite- set : partficipation in IGE staff develc^>mftnt workshops 
(BIQ6) , time spent in large group instruction in reading (RLARGE) , and social 
confidence (CONFIDNT) . Two variables not included in Set. 1 wer^e added:- school 
size (SCHSIZ) and teachers* total job satisfaction (TOTJSAT) . 

The results' of the regression of this set of 12 selected variables against 
reading achievement are shown in Table 19. The coefficient of multiple correla- 
tion fot the ,12 variables, .8475, accounted for over 71 percent of the variance 
in reading achievement, a sJ ght improvement over the results obtained from 
composite Set 1. The F-ratio was statistically significant at the .018 level. 

4'1 
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TABLE 14 



SUMMARY, OF 3TCPS: STEPWISE REGRESSION OF SELECTED 
ORGANIZATIONAL VARIABLES ON READING ACHIEVEMENT 



Step 
No. 



1 

2 
3 
4 
5 



Variable 



ALL FREE 
VARIABLES 

IPMREAD 

DIAT0TQ4 

DIASC3Q4., 

DIASC3Q3 

IRTOTAL 



,6702 
.6670 
.6552 
.64 30 
.6319 
.5743 



r2 

.4491 
.4449 
.4293 
.4-135 
. 3992 
. 3298 



Change 
in r2 



.0042 
.0156 
.0158 
.0142 
.0694 



Observed 
Sig. Level 



No. of 

Variables 
in Equation 



.707 
.462 
.454 
.473 
.117 



9 

" 8 
7 
6 
5 
■ 4 
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TABLE 15 

FINAL EQUATION: REGRESSION OF SELECTED ORGANIZATIONAL 
VARIABLES ON READING ACHIEVEMENT 





Variable 
No . Name 


Standardized 
Regression 
Coefficient 


Partial 
Correlation 
Coefficient 


Partial F Value 
(1 and 24 .d.f.) 


Observed 
Sig. Level 


132 


IPMREAD 




-.260 




.21C2 


134 


IRTOTAL 




-^322' 




. 1167 


128 


MASC3Q3 




-.077 




.7160 


129 


DIAT0TQ3 


.4665 


.403 


4.65686 


.0412 


130 


DIASC3Q4 




-.145 


^ 


.4883 

V 


131 


DIAT0TQ4 




-.164 




.4344 


127 


TOTJSAT . 


.8509 






. UlO D 


126 


PRLDRSHP 


-1.0301 


-.512 


8.5417C 


.0075 


CONSTANT TERM 


34.676 






« 


R = 


.5743 










2 

R = 


.3298 














Analysis 


of Variance 


Summary 




Source *of Variation 


9\jm of 
Squares 


d.f. 


Mean Square 


Linear regression 




299.67^';i2 


3 


• 99*89137 


Residuals from regression 


608.86453 


24 


25.36936 


Corrected total 




908.53866 


27 





F-Ratio =3.94 (with 3 and 24 d-f-) 



Significance level = .0204 



o 
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TABLE 16 



REGRESSION OF SELECTED VARIABLES 
ON READING ACHIEVEMENT (SET 1) . 



Variable 
No . Name 
BIQ2 



2 
5 
6 
7 



BIQ5 
BIQ6 
Big7 - 

22 RlTOl 

23 ROr^LL 

24 ■ RCLASS 

25 RLARGE 
62 TLANG 

106 SALARY 
115 CONFIDNT 
126 PRLDRSHP 
129 DIAT0TQ3 

CONSTANT TERM 



R = .8308 

2 



R 



,6902 



Stand<'irdi2ed 
Regress ion 
Coef f ic lent 

-.1951 

-.1865 
.0045 
.0782 
.1349 

-.1973 

-.1492 
. 2231 
.1727 
.1089 
.5714 

-.1744 
.2618 

-1 .127213 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 14 d.f.) 



-.228 
-.237 
.005 
.076 
. 199 
-.269 
-.128 
.299 
.231 
.120 
.551 
-.195 
.258 



.76886 
.83209 
.00039 
.08106 
.57839 

1 .09270 
.23318 

1 .37796 
.79089 
.20308 

6.09964 
.55066 

1 .00129 



Source of Variation 
Linear regression 
Residuals from regression 
Correct^K] Lota I 

F-Ratio ^ 2.40 {wltJi 13 and 14 d.f.) 
Significance level = .0584 



Analysis of Variance Summary 

Sum of 
Square s 



627.11645 
281.42221 
908 .5 3866 



! ^ 
14 
27 



Observed 
Sig. Level 

. 3954 

. 3771 

.9845 

.7800 

.4596 

.3136 

.6 366 

.2600 

.3889 

.6591 

.1270 

.4703 

.3340 



Mean Square 
48.23973 
20. 10159 
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TABLE 17 

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECT'ED 
VARIABLES ON READING ACHIEVEMENT (SET 1) 



Step 
No . 


Variable 


R 


r2 


Change 
in r2 


Observed 
Sig. Level 


No. of 
Varicibles 
in Equation 




ALL FREE 
VARIABLES 


^- .8308 


.6902 






14 


1 


BIQ6 


.8308 


.6902 


".0000 


.985 


iX 

• \ 


. 2 


BIQ7 


.8297 


.6884 


-.0018 


.771 ^ 


12 


3 


SALARY 


.8279 


.6853 


-.0031 


.696 


11 


4 


^ RCLASS 


.8262 


.6826 


-.0028 


.704 


10 


5 


RlTOl 


.8173 


.6679 


-.0147 


.374 


9 


6 


BIQ5 


.8102 


.6565 


-.0115 


.428 


8 


7 


PRLDRSHP 


.80 34 


.6454 


-.0110 


.433 


7 


8 


RSMALL 


.7969 


.6351 


-.0104 


.442 


6 


9 


BIQ2 


.7850 


.6161 


-.0189 


.297 


5 


10 


TLANG 


.7759 


.6020 


-.0142 


.366 


4 


11 


DJATOTQ3 


.7489 


.-,.5608 


-.0412 


.128 


3 

^ I : 
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TABLE 18 



FINAI. EQUATION: REGRESSION OF SELECTED VARIABLES 
ON READING ACHIEVEM£:NT (SET 1) 



Variable 
No . Name 



Sta ruiard i zoti 
Re qros.sion 
Coe f f i ciont 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 25 d.f.) 



2 BIQ2 

5 BIQ5 

6 ^IQ6 

7 BIQ7 

22 RlTOl 

23 RSMALL 

24 RCLASS 

25 flLARGE 
62 TLAKG 

106 SALARY 

115 CONFIDNT 

126 PRLDPSKP 

129 DIATOTQ3 

CONSTANT TERM 



,2522 



7007 



-.003 
.012 
-.029 
-.051 
.246 
-.121 
-.134 
.356 
.247 
-152 
-726 
.065 
. .J6 



3,62018 



27.94145 



-21. 38998 



R 



.7489 
► 5608 



Source of Variation 



Analys is of Var j.ance Summary 

Sum of 
Squares 



Linear regression 
Residuals from regression 
Corrected total 



509.50833 
399.03032 
908.53866 



M.f , 

2 
25 
27 



F-Ratio = 15.96 (with 2 and 25 d.f.) 
Significance level = .0000 
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V 



C)b served 
Sig. Level 

.9867 

.9527 

.8872 

.8037 

.2254 

.5563 

.5141 

• 0687 

.2229 

.4574 

-0000 

.7520 

.1283 



Mean Square 
254.75417 
15.96121 
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TABLE 19 



REGRESSION OF SELECTED VARI7VBLES 
ON READING ACHIEVEMENT (SET 2) . 



Variable 
No . Name 



Standardized 
Regression 
Coefficient 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 15 d,f.) 



Observed 
Sig. Level 



2 BIQ2 

5 BIQ5 

7 BIQ7 

''22 RlTOl 

23 RSMALL 

24 RCLASS 
62 TLANG 

105 SCHSIZ 

106 SAIiARY 
126 PRLDRSHP 
127. 

129 DJAT0TQ3 
CONSTANT TEPjM 



-43279 

.0533 

.4874 
-.0814 
-.2342 
-.6242 

.1782 
-.1198 

.3244 
",9621 

.1394 

45.570060 



-.412 
.073 
.512 

-.127 



\ 



V 348 
-^,^32 



.243 
-.157 

.369 
-.623 

.638 

.145 



3.07281 
.08078 
5.32919 
.24658 
2.06802 
5.90672 
.94509 
. 37912 
2.35825 
9.50646 
10.30764 
.32346 



.1000 
.7801 
.0356 
.6267 
.1710 
.0281 
.3464 
.5473 
.1454 
.0076 
.0058 
.5780 



R i=\8475 



R = .7183 



Source of Variation 
Linear regression 
ResidualSr from regression 
Corrected total 



Analysis of Variance Summary 
Sum of 

Squares d.f .' 

652.57101 12 
255.96765 15 
908.53866 27 



F-Ratio = 3.19 (with 12 and 15 ^.f.) 
Significance level = -0185 



Mean Square - 
54.38092 
17.06451 
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Part. 1. 11 c.-or r»' l.il". i OP. •■no \ f \ '.: i i-n^t^ r^t at- ist.j Liy iniqn i f icant at the .01 Ir.'VoL 
wt.-rf! (.)bt...i I ru.-(l for t w< . cM t h.* v u; i ai j .1 ^ • s , teachurs' perception of the } r inc: ipa 1 ' s 
leader behavK.a" ( PKLDKSH H' ) arul te<ieh.'r.s' total job satisfaction (TOTJSAT) , and 
two other va r i ab Lir.s , year:; of t:eaohinq experience (BIQ7) and time spent in 
.class sizf instruclioii In readmcj (RCl^SS), exhibited partial correlation co~ 
e f f Lci(Mits siynif leant at the .0^ levc^l. 

Api-'lication of thu backwcird stepwise regression procedure resulte^d in 
elLminatincj seven variables from the equation. Table 20 summarises the sequence 
in which variables were remov(jd from the equation. 

The final reqr(*ssion equatKjn is shown in Table 21. Five variaJDles were 
retained: years of teaching experience (BIQ7) , time spent in class size in- 
struction in reading (KCLASS) , instructional salaries per pupil (SALARY) , 
t<iachers' perception of principal's leader behavior (PR1.DRSHP) , and teachers' 
total job satisfaction (TOTJSAT) . These five variables produced a coefficient 
of multiple correlation of .7573, accounting for 57 percent of the variance in 
reading 'achievement . Removal of seven variables from the equat^-on thus reduced 
the amount of variance acupunted for by nearly 15 percent. The partial correla- 
tion coefficients of time spent in reading instruction in class size groups 
(RCLASS) and teachers' perception of the principal's leader behavior (PRLDRSHP) 
were related negatively to reading achievement; the partial correlations of 
the other three variables were related positively to reading achievement. 

It should be noted that this analysis accounted for nearly 72 percent of 
the variance in reading achievement scores using those input and process 
variables that are subject (in varying degrees) to the control of teachers and 
administrators. Years of teaching experience, for example, may be considered 
when filling staff vacancies. The time allocated to various modes of instruc- 
tv'->n (small group, class .size, etc.) can be controlled by teachers. Instruc- 
rional salaries can also be controlled, at least within limits, although one 
may speculate that this variable may serve as a proxy for the socioeconomic 
environment of the school or school district. The behavior of principals may 
be modified and there is reasoii to believe that actions can be taken to increase 
teachers' job satisfaction. Although one is reluctant to generalize based on 
the results obtained from this l^imited sample, the results of the analysis pro- 
vide some reasion for optimism that students' reading achievement can be improved 
by giving conscioVis attention to input and process variables that clearly are 
within the control of teachers and administrators. 

THE P-RODUCTION FUNCTION FOR 
MATHEMATICS ACHIEVEMENT 

The same five groups Qt variables: staff background, time allocation, ex- 
penditures, student self-concept and organization, used in the analysis of 
reading achievement were used as independent variables in regression equations 
where the dependent variable was mathematics achievement as measured by the 
Comprehensive \Tests of Basic vSkills. A backward stepwise regression procedure 
was employed w^i thi the independent variables being removed from the, equation one 
at a time starting with the variable wi^th the least relationship to the dependent 
variable. The critorir;n for retention of a variable in the final equation was 
statistical SI gnif iran<;f' i^. tiif' .10 Level. After the regressions; for the five 
groups of variables we ro^ ana lyzed , two sets of composite variables were selected 
and subjected to multiple regression analysis. 
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TABLE 20 

SUMMARY OF ST^PS: STEPWISE REGRESSION OF SELECTED 
VARIABLES ON READING 'ACHIEVEMENT (SET 2) 

^1 



Step 
No. 


Variable 


R 


s 

r2* 


Change 
in r2 


Observofi 
Sig.- Level 


V No . of 

in Equation 




ALL FREE 
VARIABLES 


.8475 


.7183 






13 


1 


BIQ5 


.8466 


.7167 


-.0015 


.780 


12 


2 


RlTOl 


.8444 


.7130 


-.0038 


.651 


11 


3 


DIAT0TQ3 


.8402 


.7059 


-.0071 


.5.27 


10 


4 


SCHSIZ 


.8321 


.6923 


-.0136 


.374 


9 


5 


TLANG 


.8082 


.6531 


-.0392 


.136 


8 


6 


BIQ2 


.7847 


.6157 


-.0374 


.158 


7 


7 


, RSHALL 


.7573 


,5734 


-.0423 


.143 " 


6 



r 



o 

ERIC 
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TABLE 21 



Variable 
Nq^, Name 



2 

7 

22 
23 
24 
62 
I -.- 
106 
126 
127 



FINAL EQUATION: REGRESSION OF SELECTED VARIABLES 
ON READING ACHIEVEMENT (SET 2) 



BIQ2 

BIQ5 

BIQ7 
, RlTOl 
RSfW.L 
RCLASS 
TLANG 
S^'^SIZ 
SALARY 
PRLDRSHP 
TOTJSAT 



S ta nda r cl i zed Partial 
Regression 
Coefficient 



.6182 



.7274 



.6241 
■ .9067 
.9639 



Correlation 
Coefficient 



.282 
.280 
.572 
,057 

-.315 

-.602 
.166 

-.133 
,633 

-.559 
.593 



Partial F^Value 
(1 and 22 d.f.) 



10.67129 



12.51213 



14.72354 
10.01185 
1 1 .94675 



129 DJATOTQ3 



.089 



Observed 
Sig. Level 

.1927 

^^■^^^962 

y.0035 

(. 

^.7971 
.1432 
.0019 
.4485 
;5461 
.0009 

_ .0045^ 
.0022 
.6860 



CONSTANT TERM 



,7573 



= .5734 



28.63945 



Analysis of Variance Summary 



So urce of Variation 
Linear regression 
ResiduaJr, from reqression 
Corrected total 



Sum of 
Squares 

520.98710 

387.55156 

.908.53866 



F~Ratio = 5.91 (witix and 22 d'.f .) 
Significance level = .0013 



d.f. 

5 
22 
27 



Mean 'Square 
104 .19743 
17.61598 
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Staff Background Variable s 

Data were availablvj on 20 background variables reflecting various aspects 
of the training and experience of the teaching staff. After inspecting the 
descriptive statistics for the 20 variables and the matrix o^ correlations of 
the variables with mathematics achievement, 11 were selected for inclusion in 
the multiple regression analysis. Table 22 shows .the relati^onship of these 11 
variables to mathematics achievement. The coefficient of multiple correlation, 
• 7056, accounted for nearly 50. percent of the variance in mathematics achieve- 
ment. The F-ratio, however, was not statisticarty signif icanc\at<^he ,10 
level. Of the 11 variables,' only the, variable, presently enroll^ in a degree 
program (BIQ2) , was statistically significant at the ,10 level,' 

The results of the backward stepwise regression procedure are summari?ied , 
in Table -23. Eight of the 11 variables were removed'from the regression equa-" 
tion with the number^ of district committees of which one is a member (BIQll) 
being removed first-. Table -24 shows the final equation with three variables^--^" 
that were retained: presently enrolled in a degree program (31^2)', sex (BIQ5),^\ 
and years of teaching experience (HIQ7) . The coefficient of multiple correla- 
tion obtained with these three variables^ was ,6806 and they accounted for 
about 46 percent of the variance in mathematics achievement, compared with 49 
percent when all 11 variables were included. The partial correlation coeffi- 
cients for sex (BIQ5) and years of teaching experience (BIQ7) were E>oaitively 
related to' mathematics achievement and that of presently enrolled in a degree 
progrcun (BIQ2) was negatively correlated. It should be not<Ki, however, that 
the negative correlation favors enrollment in a degree program because of the 
way in which responses to the. question were score'd. 

Time Allocation -Variables' ^ 

Exeimination of the descriptive . statistics and correlation matrix for the 
52 time allocation variables resulted in the selection of 12 variables for in- 
'clusion in the regression equation. The* results of the analysis are shown in 
Table 25. Tlje multiple coefficient o,f correlation obtained for the 11 varicibles 
was ,6152 and they^ accounted for approxji.mately 38 percent of the variance in 
mathematics achievement. The F-ratio \?as not statlTstically significamt at ,10, 
Application of the backward stepwise regression procedure resulted in eliminating 
all variables, since non^'met the exclusion criterion. Further analysis of 
the model was abandoned. 



Expenditure Variables ^ 

Six expenditure variables, were selected for inclusion in the regression 
analysis. Although expenditure' data were gathered for 38 varicibles, inspection 
of the data revealed that data 'for many of the variaibles were either hissing 
or were obviously estimates. Consequently, it was decided to use the major 
standard accounting categories of expenditures for instructional salaries, 
supplies and books; other expenses of instructipn; and expenditures for school 
plant and capital outlay,. Tcible 26 shows the relationship of these sire expendi- 
ture variables to mathematics achievement. These variables produced a coeffi- 
cient of multiple correlation of .4110 and accounted for only about 17 percent 
of the variance in mathematics achievement. The F-ratio was not statie^tically 



TABLE 22 



RP:GPi':SSION OF SELECTED STAFF BACKGROUND 
VARIABLES ON f^ATHEMATICS ACHIE^.^MENT 



Variable 

No . Name 

1 Bjgi 

^ Hi(^'2 

5 BIQ5 

6 BIQ6 

7 BIQ7 

11 BIQll 

12 BIQ12 

14 BIQ14 

15 BIQ15 

16 BIQ16 

CONSTANT TERM 



R - .7056 
2 



R 



.4979 



Standardized 
Regress lon 
Coefficient 

-.0317 

-.4579 

. 3075 

. 1002 

. 3583 

-.0706 

- .0032 

.0711 

,0620 

. 2027 

- .0203 

46 . 30530 



Partial 
Correlation 
Coefficient 



-.036 
0 .453 
. 340 
.115 
.247 
-.062 
-.004 
.069 
.066 
. 201 
-.020 



Partial F Value 
(1 and 16 d.f.) 

.02040 
4 .ib257 
2. 08777 

,21372 
1 .04222 

.06113 

.00026 

.07756 

.0b931 

.67^214 

.00609 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected total 



Analysis of Variance Summary 
Sum of 

Squares d.f. 
340 .64926 11 
343.52449 16 
684.17375 27 



Observed 
Sig. Level 



.8882 
. 0577 
,1678 
.6501 
.3225 
.8079 
.9872 
.7842 
.7957 
.4244 
.9387 



Mean Square 
30.96811 
21 .4702F 



F-Ratio - 1.44 (with 11 and lb d.f.) 
Significance level = .2454 
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TABLE 23 

SUM!4ARy OF STEPS: STEPWISE REGRESSION OF SELECTED STAFF 
BACKGROUND VARIABLES ON MATHEMATICS ACHIE\^MENT 



Step 
No . 


Variable 


R 




Ciiange 
in 


Observed 
Sig. Level 


No. of 

Variables 
in Equation 




ALL FREE 
VARIABLES 


, 7056 


.4979 






12 


1 


BIQll 


.7056 


.4979 


-.0000 


-987 


11 


2 


BIQ16 


.7055 


.4977 


-.0002 


.936 


10 


3 


BIQi 


.7051 


.4972 


-.0005 


.892 


9 


4 


BIQ9 


.7036 


.4950 


-.0022 


.778 


•8 


5 


BIQ12 


.7020 


.4928 


-.0022 


.770 


7 


& 


BIQ14 


.6999 


.4899 


-.0029 


.733 


6 


7 


BIQ6 


-6935 


.4809 


-.0090 


.541 


5 


8 


BIQ15 


.6806 


.4632 


-.0177 


.384 


4 
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TABLc 24 

FTN..\I. EnMATION: rOiC^I^SS I' )N OF SKLLCTKD STAFr BACKC;R0UNL' 
VARIABILIS ON :-iATOEMATICS ACHIEX^MKNT 



Variab le 
No . Name 

1 Bxgi 



Standardized 
Keqreiss ion 
Coef f i cient 



5 
6 
7 
■ 9 
11 
12 
14 
15 
16 



BTQ5 
BIQ6 
BIQ7 
BIQ9 

Bigii 

BIQ12 
Bigi4 
BIQ15 
BIQ16 



. 39 70 



Partial 
Correlation 
Coef f icient 

- .031 



.423 
,125 
.4 71 
-.056 
-.004 
.009 
.052 
.182 
' .014 



Partial F Value 
(1 and 24 d.f . ) 



5.22159 



6 ,8.-^756 



Observed 
Sig. Level 

' .8819 

.0159 

.0314 

,5511 

.0153 

,7915 

.986 2 

.9660 

.8047 

. 3844 

.9460 



CONSTANT TERy: 



49 . 3106 



R = .6806 



R ^ .4632 



Source of Variation 
Linear rt^qression 
Re 3 1 du a 1 s f rom regress lo n 
Corrected total 



Analysis of Variance Summary 

Sum of 
Squares 



316 .90227 
367. 27148 
684 .17375 



F-R^tio 6.9'.; (with j and .^'l d.f.! 
Significance level = .0016 



d.f. 
3 
24 

97 



Mean Square 
105 .63409 
15. 30298 
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Ki:CJKE.^S:ON OF SELECTED TIME ALLOCATION VARI/iBIJES 
ON MATmMATICS ACHIEVEMENT 



Variable 
No . N-'iir.e 



Standardized 
Regression 
Coefficient 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 15 d.f J 



3 2 MlTOl 

3 3 xMSMALL 

34 MCLASS 

_Ji5 MLARGE 

37 3C1T01 

38 SCSMALL 
53 IIIA 

56 HID 

57 HIE 
59 IIIG 
6 3 TMAra 
64 , TSCI 

CONSTANT l^RM 



123.6729 
101 .9972 
126.1553 
2. 3184 
.0288 
. 3820 
-.16 30 
. 3800 
-.1065 
-.3210. 
-115 .8323 
, .0944 

42.6717 



. 378 
. 37G 
.378 
. 395 
.019 
. 320 
-.178 
. 324 
-.114 
-.215 
-.377 
.078 



2.50181 
2.47641 
2 .50186 
2.76995 

.00562 
1 .71119 

.49325 
1 .75358 

.19922 

. 72803 
2.48789 

.09095 



R = .6152 



R = .3785 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected total 



Anci.lysJ.s of Variance Summary 
Sum of 

Squares d.f . 

258.96906 12 
425.20469 15 
684.17375 . 27 



Observed 
Sig. Level 

.1346 

.1364 

.1346 

.1168 

.9412 

.2105 

.4932 

.2053 

.6617 

.4069 

.1356 

.7671 



Mean Square 
21.58076 
28.34698 



F-Ratio = .76 (with 12 and 15 d.f.) 
Significance level = .6791 

No variables could be retained and analysis of the model was abandoned. 
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TABLE 25 

REGRESSION OF SELECTOD -EXPENDITURE VARI.ASLES 
ON MATHEMATICS ACHIEVEMENT 



Variable 
No . :-iriu\^ 

106 SALARY 

107 SUPPLY 

108 BOOKS 
1'09 OTHEREXP 

110 PLANT 

111 CAPITAL 

CONSTANT TERM 

R = .4110 

2 

R = .1689 



Standardized 

Regr'-s;-j ion 
Coef L icient 

. 3427 
-.1881 

.5070 
-.2633 
-.0122 
-.0904 

4 3.348411 



Partial 

^Correlation 
'ocii f icierit 



Partial Value 
(i and 21 d.f.) 



.301 
-.100 

,290 
-.130 
- .011 
-.063 



2 .09509 
.21268 

1.92989 
.36266 
.00236 
.08249 



Source of Variation 

iixnear regression 
i 

Residuals from regress lOii 
Corrected total 



Analysis of Variance Summary 
Sum of 

S quares d.f. 
115.55821 ■ 6 

568.61554 21 
684 .17375 27 



Observed ' 
Siq. Level 



.1625 
.6494 
.1793 

. 5535 
.9617 
.7768 



Mean Square 
19.25970 
27.07693 



?'^-Ratio = .71 (with 6 and 21 d.f J 
Significance? level = .6444 

No variables could bo retained and analysis of the model was abandoned. 
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significant at the .10 level. Application of the backward stepwise regression 
procedure resulted ir ^11 variables being removed from the equation. Conse- 
quently, analysis of the rrodel was abandoned. As was true in the case of 
reading achievement, the expenditure variables were not useful as predictors 
of mathematics achievement. 



Student Self-Concept Variables 

The Self-Observation Scale yields seven subcategories of student self- 
concept measurements. All were included in the regression analysis. Results 
of the initial analysis are shown in Table 27. The seven variables Produced 
a coefficient of multiple correlation of ,7694 and accounted for about 59 per- 
cent of the variance in mathematics achievement. The F-ratio was statistically 
significant at the .01 level. Of the individual variable?, only social con- 
fidence (CONFIDNT) was statistically significant at the .05 level. 

The backward stepwise regression procedure eliminated all variables except 
social confidence (CONFIDNT) from the equation. The variables eliminated at 
each step of the backward regression procedure are identified in Table 28. 

The final equation (containing only social confidence) is shown in Taible 29. 
This equation produced a coefficient of multiple correlation of ,7497 accounting 
for approximately 56 percent of the variance, compared to the 59 percent 
accounted for when all seven variables were included. 



Organizational Variables 

Data were available for several measures of organizational climate and 
administrative arrangements. These variables were regressed against mathematics 
achievement and the results are shown in Table 30, The eight variedDles pro- 
duced a coefficient of multiple correlation of .6048 and accounted for over 
36 percent of the va^icince in mathematics achievement. The associated F-ratio 
was not statistically significant at the .10 level. Of the eight variablas, 
only teachers* perception of the extent of IPll implementation in mathesatics 
(IPMMATH) was statistically significant at .05 level. 

The sequence of steps in the backward stepwise regresaio i procediure is 
summarized in Table 31 . The first variable removed from the equation was 
teachers' satisfaction with decision involvement in the I6R unit (DJMiC3Q4) . 
Only two variaibles, teachers' perception of the extent of IPM in^leaentation 
in mathematics (IPMMATH) and teachers' total decision involveme^it (DJAT0TQ3) , 
were retained in the final ^equation . 

The final regression equation for this group of variables is displayed 
in Table 32. The equation produced a coefficient of multiple correlt.tion of 
.4845 and accounted for about 23 percent of the variance in mathematics, com- 
pared with the 36 percent explained by the initial equation. The F-ratio 
was significant at the .05 level. 

Composite Variables 

The analyses reported in the prec riding sections revealed variables among 
each of the five groups that were more useful than others in predicting reading 
achievement. From among the five groups of independent variables (staff bciCk- 
ground, time allocation, expenditures^ student self-concept, and organisational 

(hi 
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TA^LE 27 



rEG^ESSlOU Or STUDENT SELF-CONCEPT VAHJ.^BLES 
ON f'lATliEM^^.TICS ACHIE^/EMENT 



Variable 
No . Name 

112 ACCEPT 

113 SECURITY 

114 MATURITY 

115 CONFIDNT 

116 5CHAFFIL 

117 TCHAFFIL 

118 PEERAFFL 

CONSTANT TERM 



Standardized 
Regress ion 
Coefficient 



.1509 
-.0933 

.6527 
-.2195 

. 1047 
-.2101 

-12 .802976 



Partial 
Corre lation 
Coef f icient 

.003 

.135 
-.034 

.445 
- .140 

.050 
-.07 2 



Partial F Value 
(1 and 20 d. f . ) 



.17521 
. 37342 
.02310 
4 .95117 
.39952 
.05058 
.10445 



R = .7694 



R = .5920 



Source of Va r iation 
Linear regression 
Residuals from regression 
Corrected total 



Analysis of Variance Suinmary 

Sum of 
S quares 



405.00835 
279.16540 
634.17375 



d.f . 

7 
20 
27 



F-Ratio = 4.15 (with 7 and 20 d.f. 
Significance leve 1 - . 005 7 



Observed 
Sig. Level 

,6800 

.5480 

.88*0 7 

.0377 

.5345 

.8243 

.7499 



Mean Square 
57 .85834 
13.95827 
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TABLE 28 ' 

SUiMMARY OF STEPS: STEPWISE REGRESSION OF STUDENT 





SELF- 


•CONCEPT 


VARIABLES 


-ON MATHEMATICS ACHIE'TEMENT 




S tep 
No. 


Variabie 


R 


r2 


Change 
in r2 


Observed 
Sig. Level 


No. of 

V ax J. aiji.es 
in Equation 




ALL FREE 
VARIABLES 


. 7694 


.5920 






8 


1 


MATURITY 


. 7691 


.5915 


-.0005 


.881 


7 


2 


TCHAFFIL 


.7687 


.5909 


-.0006 


• .866 


6 


3 


PEERAFFL 


. 7669 


.5881 


-.0028 


. 700 


5 


4 


SECURITY 


. 76 35 


.5830 


-.0051 


.598 


4 


5 


SCHAFFIL 


.7546 


.5694 


-.0136 


.386 


3 


6 


ACCEPT 


. 7497 


.5621 


-.0073 


^.521 


2 
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:able 29 



FINAL EQUATION: REGRESSION OF STUDENT SELF-CONCEPT 
VARIABLES ON MATHEMATICS ACHIE^\/EMENT 



Variable 
No . Name 



ACCEPT 
SECURITY 



ii: 
ii; 

114 MATURITY 

115 CONFIDNT 

116 SCFIAFFIL 

117 TCHAFFIL 

118 PEERAFFL 



Standardized 
Regression 
Coefficient 



7497 



Partial 
Correlation 
Coefficient 



.129 
.141 
.178 
. 750 
-.127 
.096 
.160 



Partial F Value 
(1 and 26 d,f J 



33.37634 



Observed 
Sig, Level 

.5211 • 

.4832 

. 3742 

.0000 

,5294 

,6338 

,4247 



CONSTANT TERM 



■16.71369 



R = ,7497 



R = .5621 



9 



Source of Variation 

Linear regression 

Re s i d ua 1 s [" r o m r o q r o s n i o n 

Corrected total 



Analysis of Variance Suininary 
Sum of 

Squares d . f . 

384.58444 1 

299.58931 26 

684 .17375 27 



F-Racio ^ 33 . 38 (with 1 and 26 d,f.) 
-Si cjni f icance level .0(J00 



Mean Square 
384.58444 
11 .52267 
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TABLE 30 

REGRESSION OF SELECTED ORGANIZATIONAL VARIABLES 
ON MATHEMATICS ACHIEVEMENT 



Variable 
No . Name 


Standardized 
Regression 
Coefficient 


Partial 
Correlation 
Coefficient 


Partial F Value 
(1 and 19 d.f.) 


Observer 
Sig. Level 


131 


IPMMATO 


-.7764 


-.442 




4 .61075 




.0449 


134 


IRTOTAL 


• 4006 


.203 




.82031 




.3764 


128 


DIASC 3Q3 


-.1135 


-,053 




.05440 




.8181 


129 


DIAT0TQ3 


' .5729 


.289 




1 . 73682 




. 2032 


\30 


DIASC3Q4 


-.0277 


-.011 




.00237 




.9617 


131 


DIATOTQ4 




. U J. -7 




.00715 




.9335 


127 


TOTJSAT 


.4814 


.223 




.99316 




.3315 


126 


- PRIiDRSHP 


-.6546 


-.345 




2 . 56732 




.1256 


CONSTANT TERM 


52.181 












R = 


.6048 














2 

R = 


. 3658 


















Analysis 


of Variance 


Summary 








Source of Variation 


Sum of 
Squares 




d.f. 


Mean 


Square 


Linear regression 




250.27000 




8 


31 


.28375 


Residuals from regression 


/i33. 90375 




19 


22 


.83704 


^Corrected total 




684.17375 




27 







T-Ratio = 1.37 (with 8 and 19 d.f,;i 
Significance level = .2711 



o 
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TABLE 31 



5MMMAKY OV STEPS: STEPWISE RrlGRESSION OF SELECTED 
ORGANIZATIONAL VALUABLES ON MATHEMATICS ACHIE\AEMENT 



Step 
No . 



1 

2 
3 
4 
5 
6 



ALL FREE 
VARIABLES 

DIASC3Q4 

DIATOTQ4 

DIASC3Q3 

TOTJSAT 

PRLDRSHP 

I RTOTAL 



.0048 
J604 7 
.^>04 .3 

.5248 
.4845 



3658 
, 3657 

3652 
, 358 3 
, 3210 
,2 754 
,2347 



,0001 
,0005 
.0069 
.0373 
.0456 
.0407 



Ob so rv^^d 



-962 
.897 
.637 
.270 
.227 
.257 



No . of 

Variables 
li Equation 



8 
7 

6 
5 
4 
3 



TABLE 32 

^I1:AL EQa^^TION: REGRESSION OF SELECITED ORGANIZATIONAL 
VAPIABLES ON MATHEMATICS ACHIEV'EMENT 



Varia±)le 
No . Name 



Standardized 
Regression 
Coefficient 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 25 d.f.) 



Observed 
^ig. Level 



131 IP>U'1ATH 

134 IRTOTAL 

128 DIASCSQj 

129 DIATOTQ.^ 

130 DIASC3Q4 

131 DIATOTQ4 
127 TOT J SAT 
126 PRLDRSHP 

CONSTANT TERM 



-.535" 



.3913 



56.015 



R = .4845 



R = .2347 



-.471 
.231 

-.064 
.363 
.051 
.013 

-.023 

- .223 



7.3 2446 



3.80190 



.0132 
.2570 
.7551 
.0625 
.8033 
.9501 
.9101 
.2740 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected total 



Analysis of Variance Suinmary 
Sum of 

Squares d.f . 

• 160.5 796 2 
523.59399 ' 25 
684.17375 27 



F-Ratio = 3.83 (with 2 and 25 d.f.) 
Significance level = .0353 



iHean Sqixare 
80.28988 
20.94376 
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variables), the variables vhat. remained in the final regression equation; or 
that wore arTK>nq tho last tig stepr/od out, were selected for inclusion in a 
composite set of Vciriabios tliat were regressed against mathematics achievement. 
Four background variables, five time allocation variables, one expenditure 
variable, one so 1 f -concept variable, and two organizational variables were in- 
cluded in Set 1 . 

Table 3^ displays the relationship to mathematics achievement of the 13 
variables included in the composite set. The coefficient of multiple correla- 
tion for this set of variables, .8762, accounted for nearly 77 percent of the 
V '\ r 1 a n c i n m a t: h e ma 1. 1 c -i c h i e v e m» ■• r-i r , Th ^- r ' - r a t i o was statistically significant 
at the .OL l-yj^'l . 

Application of the backward stepwise regression procedure, summarized in 
Table 34, resulted in removing e '.ght variables from the equation- Instructional 
salaries per pupil (SALARY) was the first variable removed and time in one-to- 
one mathematics instruction (MlTOl) was the eighth variable removed. 

The final regression equation is shown in Table 35. The five variables 
retainv'd in the final equation produced a coefficient of multiple correlation 
of -B550 and accounted fo 73 percent of the var."^ ^nce in mathematics achieve- 
ment. The r -ratio was significant at the .02 level- These five variables were 
nearly as useful as the entire set of 13 variables in accounting for the variance 
in mathematics achievement. Social confidence (CONFIDNT) exhibited a partial 
correlation coefficierji: of .797 that was statistically significant at beyond 
the .0001 level. Time spent in large group instruction in mathematics (MLARGE) 
was statistically significant at the .01 level. The partial correlation co- 
efficient of years of teaching experience (BIQ7) was statistically significant 
at the .05 level, and those of total time devoted' to reading instruction (TREAD) 
and teachers' perception of the principal's leader behavior (PRLDRSHP) were 
statistically significant at the '.10. level. 

Recognizing that a measure of student self-concept such as social confi- 
dence m.ay be considered as either an input to the educational .process or an 
output of schooling, and because mathematics achievement and social confidence 
may themselves br- covariates^ a second set of variables (Set 2) from which all 
measures of student self-concept were eliminated was chosen for another regres- 
sion analysis. Three^ var iables were removed from the first set: extent of 
participation in IGE staff development workshops (BIQ6) , time allocated to 
large group instruction in' mathematics (MLARGE) , and social-^ confidence (CONFIDNT) ; 
two variables were added, school size (SCHSIZ) and teachersA total job satis- 
faction (TOTJSAT) . .The relationship of these twelve variabiles to mathematics 
achievement is shown in Table 36. The coefficient of multiple- correlation ob- 
tained for these 12 variables, .84 38, accounted for 71 percent of "l:he variance 
in mathematics achievement. The F-ratio was significant at the .02 level. 
This set of 12 variables yield^^d a slightly lower coefficient of rfiul tip le \;Qr re- 
lation than thtj first set and explained about G percent less of the variance 
in mathemcitics ac love men t . 

The backWfird stej-wise regression procedure removed eight of the original 
12 variables. Time allocated to mathematics ""Instruction in class size groups 
(MCLASS) was the fir:;t variable removed, and- teachers * pc^rception of the 
princ:ipal's leader bc^ii/ivior (PRLDRSHP) was the eighth variable removed (Table 37) . 

• The f J. na 1 reqr(,»ss ion ecjuation for this set of variables is presented - i n 
Tabb/ 38. Th*? fcj\ir v.iriable:> retiiined in tho final equation produced a co- 
.efficient of multiple correlation of .7480 and accounted for about 56 percent 
of the variance in mathematics achievement, compared with 71 percent of, the 
variance accounted for by the entire set of '12 variables. The F-ratio was 
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TABLE 33 

REGRESSION Or SELECTED VARIABLES 
ON MATHEMATICS ACHIEVE!-E>:T (SET 1) 
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Variable 
No . Name 



Standardized 
Regression 
Coefficient 



Partial 
Crrrrelation 
Coefficient 



Partial F Valce 
(1 and 14 d.f.) 



Observed 
Sig. Level 



2 Big2 

5 BIQ5 

6 BlQb 

7 Big7 

32 MlTOl 

33 MSMAL]^ 

34 MCLASS 

35 MLARGE 
61 TREAD 

106 SALARY 

115 CONFIDNT 

126 PPI'DRSHP 

129 DIAT0TQ3 

CONSTANT TERM 



.0741 

.0941 
~ .0669 

.2156 
-.2078 

.0502 
-.0706 

.4112 
-.1746 
-.0 34 2 

• 7820 
-.2804 

.0886 

13.9241030 



R = »8762 



R =..7677 



.085 

.157 
-.09 3 

.288 
-.241 

.075 
-.087 

.493 
-.282 
-.059 

.678 
-.355 

.106 



.10173 
.35609 
.12215 

1.26443 
.86003 
.07984 
.10588 

4 .49519 

^.20511 
.04912 
11 .90429 

2.01282 
.16009 



Source of Variation 
Linear regression 
Residuals from regression 
Corrected tctal 



Analysis of Variance Summary 
Sum of 

Squares d.f. 

525.22214 13 

158.95161 14 

684,17375 27 



.7545 
.5602 
. 7319 
.2/97 
.3694 
,7817 
.7497 
.0523 
.2908 
.8278 
.0039 
.1779 
.6951 



Mean Square 
40.40170 
11.35 369 



P-Ratio = 3.56 (with 13 and 14 d.f.) 
Significance level = .0125 



54 



TABLE 34 



SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED 
VARIABLES O: MATHEMATICS ACHIEVEMENT ^{SET 1) 



S te p 
No. 



1 
2 
3 
4 
5 
G 
7 
8 



Variable 

ALL FREE 
VARIABLES 

SAI.ARY 

MSH^J-iL 

DIP *X)TQ3 

BIQ6 

BIQ2 

BIQ5 

MCLASS 

MlTOl 



.8762 
.8757 
.8748 
.8738 
371 A 
.8586 
.8651 
.8578 
.8550 



R^ 

,7677 

.7669 

.7652 

.7635 • , 

.7599 

.7545 

.7483 

. 7358 

.7310 



Change 
in r2 



-.0008 

-.od'i6 

-,0018 
-,0036 
-.0054 
-.0061 
-.0125 
-.0(^48 



Observed 
Sig . I Level 



.828 

• 752 
.733 

• 617 
.533 

• 499 
.330 
,542 



No, of 

Variables 
in Equation 



13 
12 
11 
10 
9 
8 
7 
6 



I'' 
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TABLE 35 
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FINAL EQUATION: REGRESSION OF SELECTED VARIABLES 
ON MATHEMATICS ACHIEVEMENT (SET 1) 



Variable 
No . Name 



2 BIQ2 

5 BIQ5 

6 BIQ6 

7 Big7 

32 MlTOl 

33 MSMALL 

34 MCLASS 
. 35 MLARGE 

61 TREAD 

106 . SALARY 

115 CONFIDNT 

126 PRLDRSHP 

129 DIATOT03 

CONSTANT TERM 



Standardized 
Regress ion 
Coefficient 



.2685 



.3414- 
-.2226 

,7025 
-.2076 

-4.63494 



R = .8550 
r"^ = .7310 



Partial 
Correlation 
Coef f ici,ent 

.012 

.108 
-.177 

.427 
-.134 

. 216 
-.129 

.532 
-.362 
^ -.063 

.79 7 
-.366 

.136 



Partial F Value 
(1 and 22 d.f.) 



4.91467 



8.70208 
3.31998 

38.35974 
3.40968 



Observed 
Sig. Level 

.9560 

.6229 

.4196 

.0373 

.5425 

,3223 

.5577 

.0074 

.0821 

.7752 

.0000 

.0783 

.5367 



. Source of Variation 
Linear regression 
Residu Is f rom\egress ion 
Corrected total 

F-Ratio = 11.96 (with 5 and 22 d.f.) 
Significance level =- .0000 



Analysis of Variance Summary 

Suitil of 
Squares 



500.11691 
184 .05684 
684.17375 
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d.f. 
5 
22 
27 



Mean Square 
100.02338 
8.36622 



Hi 
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TABLE 36 



f<KGRE:SSION OF SELECTCD VARIABLES 
ON M/\TliEMATICS ACHIEVt:^4ENT (SET 2) 



V.J r I .iij 1 « • 

5 Bigs 

7 BIQ7 

.12 MlWl 

3 3 MSMALL 

34 MC1J\SS 

61 TREAD 

105 SCHSIZ 

106 SALARY 

126 PRLDRSHP 

127 TOTJSAT 
1 29 DJATOTQ 3 

CONSTANT TERM 



.8438 
. 7120 



an. "1,1 nl i/.ori 
Rc' l r«.' ^>:'> hon 

r f ic 1 ont 

. 4 2 'J S 

,21^ i 

.2101 

.0350 
~ . 344 7 
-.3 3 26 
~ .0400 
-.7832 

.7352 

.0487 

5b . 30H443 



rt lai 
( 'or rt: l a t: i on 
(.'.oo. if. 1 c \ ont. 

- . 59b 
.407 
.5 56 
.2 54 
.224 
.039 

- .448 
-.368 
-.056 
-.501 

.474 
.04 7 



Partial F Value? 
(i and 15 d.f.) 

8.2 700^ 

2.98670 

0 . 70996 

1 .03047 

.79227 

.022^6 

3 .75908 
2.35229 

.04738 
5 .02615 

4 .35404 
.03311 



Source of Variation 
Linear re^jression 
Rt3si duals from reqr(.^ssion 
Corrected total 



Analysis of Variance Sujrunary 

Sum of 
Squares 



487 .11167 
197 .06208 
684 .17375 



d.f . 

12 
15 
27 



C)ijSG rvcd 
S \.q . Level 

.01 15 

.1045 

.0205 

.3261 

.3875 

.8826 

.0716 

.1459 

.8306 

.0405 

.0544 

.8581 



Mean Square 
40 .59264 
13.13747 



y - Ra t i o -- ^ , ' )0 (with i and i d , r . ) 
S i q n i f a. ca nc o level ^ . D 2 .1 0 
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TABLE 37 



SUMMARY or STEPS: STEPWISE PEGRESSION OF SELECTED 
VARIAiiLES ON MATHEMATICS ACHIEVEMENT (SET 2) 



Step 
No. 



1 

2 
3 
4 
5 
6 
7 
8 



Variable 



FREE 
VARIABLES 

MCLASS 

DIATOTQ3 

SALARY 

MSr^ALL 

HlTOl 

TREAD 

TOTJSAT 

PRLDRSHP 



R 



.8438 
.8435 
.8433 
.8427 
.8279 
.8093 
.7848 
,7514 
.7480 



r2 



.7120 
.7115 
.7112 
.7101 
.6853 
.6550 
.6159 
.5645 
.5595 



Change Observed 
in r2 Sig. Level 



.0004 
.0003 
.0011 
.0248 
.0304 
.0391 
.0513 
.0051 



.883 
-895 
.801 
■ 231 
.192 
.148 
-109 
.617 



No. of 
Variables 
in Equation 



12 
11 
10 

9 
8 
7 
6 

5 
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TABLE 38 



FINAL EQUATION: KEGRKSSION OF SBXECTED VARIABLI-S 
ON MATHEMiVTICS ACFilEVEMENT (SET 2) 



Variable 
No . Namt^ 

2 BrQ2 

5 Bigs 

7 Big7 

32 MlTOi 

33 MS MALL 

34 rc:LASS 

61 TREAD 

105 SCHSIZ 

106 SALARY 

126 PRLDRSHP 

127 TOTJSAT 
129 DIATOTQ3 

CONSTANT TERM 



St.andarclized 
, R(,"-jr*.::-5S ion 



^)7B 
32B3 



.7480 
.5595 



- .3^25 



^2 .91 3^72 



Partial 
Corrc lat ion 
Con f f iciont 

-.5 IB 

.495 

. 4 '.i 0 

.181 
-.043 
~ .091 
-.180 
-.423 
-.060 
-.107 

.082 

,0G5 



Partia.1. K Value 
(1 and 2 3 d.f.) 

8 .4^1 224 

7.48152 

5 . 20499 



5.02646 



So urce of Variation 
Linear regression 
K(?si duals from r rf.?; 
Correot(}d Total 



Ajidlybiiri uf Variance Summary 
Sum of 

Squares d.f. 

382 .77125 4 

301 .40250 23 

()H4 .17375 27 



Observed 
S i <) . Le ve 1 

.0080 

.0118 

.0321 

. 3981 

.84 29 

.6713 

.3996 

.0349 

.7823 

.6173 

.7032 

.7639 



Mean Square 
95 .69281 
13 10446 



Significance level , OuOG 
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significant at the .001 level. 'Itie four variables retained in^this equation 
consisted of three staff background variables: present enrollnient in a degree 
program (BIQ2) , sex (BIQ5) , and years of teaching experience (BIQ7) , plus 
school size (SCHSIZ) . Only years of teaching experience (BIQ7) was retained 
in the final equation for both Set 1 and Set 2. 

Most of the variables retained in the final equation for both Set 1 and 
Set 2 represent conditions that are amenable to control of modification by 
teachers or administrators. Staff background characteristics can be considered 
when recruiting personnel to fill vacant positions, time allocated for various 
subject areas and modes of instruction can be varied by teachers, school size 
can be varied (at least over time), and the principal's leadership can be modi- 
fied (or the principal can be replaced) . It is worth noting that the 13 vari- 
ables in Set 1 explained 77 percent of the variance in mathematics achievement 
and the '2 variables in Set 2 explained 71 percent of the variance . Thex 
results of tliese analyses suggest that achievement in mathematics can be in- 
fluenced significantly by variables that are within the control of school 
pe r Sonne 1 . 

The results obtained from these two sets of variances also signal the 
need for caution in interpreting the results of production function analyses, 
variables retained in the final equation for Set 1 were not retained in Set 2 
and vice-versa. These results clearly indicate the sensitivity of multiple 
regression analyses to the particular variables included in the set under 
analysiSf particularly with a small sample. The results of a multiple re- 
gression analysis depend on the particular set of variables included in the 
regression equation and the specific sample from which the variables are drawn, 
and must be interpreted with great caution- A slight change in the sample, in 
the set of variables included in the regression equation, or in the dependent 
variable that serves as the criterion, may alter substantially the results 
obtained in a multiple regression analysis. Nevertheless, the results ob- 
tciined in the foregoing analyses afford some reason for optimism for those who 
believe that schools can and do make a difference in the achievement of students. 



THE PRODUCTION FUNCTION FOR 
SOCIAL CONFIDENCE 

The self-con' pt of a student may be viewed as an input to the educational 
production process because it may affect a student's receptivity to the process 
and content of schooling. Student self -concept also may be viewed as a product, 
or output, of schooling. That is, one's experiences in school may alter one's 
self \concept . Consequer.tly , it was decided to investigate the relationship of 
various input variables to one measure of student self-concept , namely, social 
confidence . 

Social confidence is one of the seven subscales which together comprise 
the Self-Observation Scale. Social confidence ranked second only to. the social 
maturity subscale in its relationship to reading achievement aind was the most 
useful subscale for predicting mathematics achievement. Product moment corre- 
lations of each of the Self -Observation Scale subscales with r^e^ding achievement 
and mathematics achievanent are shown in Appendix A. The intercorrelat.' ons of the 
seven subscales that comprise the Self -Observation Scale are shown in Table 39. 

The same procedure as employed in the analysis of student achievement in 
reading and mathematics was employed in examinying social confidence. Vciriables 
from each of four categories--staf f background, time allocation, instructional 
expenditures, and organization — were employed in separate stepwise regression 
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TABLE 39 

TNTERCORR[':LA'riuNS OK SUH.SCALKS OF THE SKLF-QBSKKVATION SCALES 

(N=2B) 



Self Social Social School Teacher Peer 

Variable Accept. Secir. Matur, Confi. Affil._ Af f i l , Af f il . 



Self 

Accej^tance 1.000 

Security .533 i . 000 

Social 

Maturity ' .732 .4'30 1.000 

Social 

.Confidence .582 . ;02 ,783 1,000 

School 

Affiliation .107 -.010 -,430 -.242 1.000 

Teacher 

Affiliation .894 . .446 .774 ,676 .099 1.000 

Peer 

Affiliation .BBC .715 .853 ,774 -,I74 ,809 1,000 
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analyses. A composite set of variables from among the four categories was then 
employed in a final .regression analysis (see Table 40) . 



Staff Background Variables 

Eleven of the 20 staff background variables were selected for inclusion in 
the initial regression equation. The results of the initial equation are shown 
^n Table 40. The 11 variables yielded a coefficient of multiple correlation of 
.7776 and accounted for over 60 percent of the variance in social confidence. 
The F-ratio was statistically significant at the .10 level. However, only one 
of the 11 variables, present enrollment in a degree program (BIQ2) exhibited a 
statistically significant partial correlation with social confidence. 

Application of the backward stepwise regression procedure resulted in re- 
moval of seven variables from the equation. Number of offices held in profes- 
sional organizations (BIQ14) was the first variable removed and number of dis- 
trict committee memberships (3IQ11) was the seventh variable removed. The 
results of the stepwise procedure are shown in Table 41 . 

The final regression equation is shown in Table 42. The four variables 
remaining in the equation yielded a coefficient of multiple correlation of 
.6680, accounting for nearly 45 percent of the variance in social confidence 
in comparison with the 60 percent accounted for by all 11 variables. The F'-ratio 
for the final equation was statistically significant at the .01 level. Present 
enrollment iii a degree program {BIQ2) had a partial correlation coefficient 
significant at the .01 level and participation in an IGE staff development work- 
shop within the past two years (BIQ6) , years of teaching experience (BIQ7) , 
and overall fee^lipg about the school (BIQ20) , had partial correlation coeffi- 
cients significant! at the .05 level. 

Time Allocation Variables 

Ten varicibles measuring various aspects of the way teachers reported 
allocatj.ng their time to both instructional and noninstructional activities 
were selected for inclusion in the regression equation. The results of the 
initial equation are shown in Table 43. The 10 time allocation variables pro- 
duced a multiple coefficient correlation of .6204 and accounted for aibout 
38 percent of the variance in the sociaj. confidence score. The associated 
F-ratio was not significant at the .10 level. Of the 10 variables, only non- 
instructional time spent in pupil supervision (IIj)A) was found to have a pairticl 
corre.lation coefficient significant at the .05 level. 

Application of the backward stepwise regression procedure resulted in 
eliminating nine variables from the equation. The variables removed at each 
step in the procedure are summarized in Table 44 . , 

•The results of the fink, equation are shown in Table 45. The only variable 
remaining in the equation, noninstructional time spent in sxar^rvision of pupils 
(IIIA) , produced a correlation of .3515 and accounted for alxmt 12 percent of 
the variance in social confidence scores. The associated F-ratio was significant 
at the > 10 level. The resul :s of the analysis suggest cha^ the way in which 
teachers allocate their time "lo instructional and noninstructional activities 
has little relationship to social confidence scores of pupils. 
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TABLE 40 

Rl-GRESSION OF SELECTFJD STAFF BACKGROUND 
VARIABLES ON SOCIAL CONFIDENCE 



Va r iabJ i • 
No . NciPio 



1 

2r 

5 
6 
7 
9 
11 
12 
14 
15 
20 



BIQ2 
BIQ5 
BrQ6 

Bigv 

BIQ9 
. BIQll 
BIQ12 
BIQ14 
BIQ15 
BIQ20 



CONSTANT TERM 



R = .7776 



R = .6046 



S t.i IK Ki rd i 7.*'a\ 
Cou' t f I cieii t 
- .1772 
-.4775 

. 3432 
.3931 
.2174 
.3006 
-.2827 
-.0025 
-.0948 
. 3483 

4797 . 325 



Part La 1 
Gc-^rreia tion 
Goef f iciont 

-.225 

-.557 

.246 

.366 

.279 

.213 

.390 
-.310 
-.003 
-.070 

.266 



}\.irtial F Valu<.' 
(1 arv-1 16 d.f .) 

.84953 
7.19297 
1 .03196 
2 .4^718 
1,34754 

. /6081 
2-87427 
70092 

..0018 

.07865 
1.21775 



Source of Variatio n 
Linear roqresr, ion 
Residuals from regress lor^ 
Corrected totel 

F-Ratio - 2 . J (wi. {Jt II <:iiv\ i. u 'i.f.) 
Significance level ^ .0711 



Ana I vs is of Variance Sum'nary 

Sum of 
Squares 



1546800 
1(111400 

2 5 5o:^00 



d.f. 
11 

16 
27 



Observed 
Si(f. Ijovel 

.3704 

.0164 

.3248 

.1358 

.2627 

.3960 

.1094 

.2106 

.9896 

.7827 / 

/ 

/ 



.286/L 



iMean Squar e 

140610 
63212 
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TABLE 41 

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED STAFF 
BACKGROUND VARIABLES ON SOCIAL CONFIDENCE 



No. of 

Step Change Observed Variables 

No. Variable R R^ in r2 Sig. Level in Equation 

ALL FREE 

VARIABLES .7776 .6046 12 

jl BIQi4 .7776 .6046 -.0000 ,990 11 

2 BIQ15 . 7763 .6027 -.0019 .776 10 

3 BIQ9 .7623 .5811 -.0216 . . 336 9 

4 BIQl .7449 .5548 -.0263 .289 , 8 

5 BIQ12 .7358 .5414 -.0134 .446 7 

6 BIQ5 .7106 .5050 -.0364 ,211 ' 6 

7 BIQll .6680 .4462 -,0588 .120 5 
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TABLE 42 

FINAL EQUATION: REGI^SSION OF SELE:CTED STAFF 
BACKGROUND VARIABLES ON SOCIAL CONFIDENCE 



Variable 

No . Name 

1 BIQl 

2 BIQ2 

3 BrQ5 

6 BIQ6 

7 Big7 
9 Big9 

11 BIQll 

12 BIQ12 

14 BIQ14 

15 BIQ15 
20 BIQ20 



Standardized 
Keqross ion 
Coef f ic i.ent 



-.5209 



. iOS 1. 
. 36 30 



3581 



Partial 
Corre lat ion 
Coef f iciont 

-.073 

- . 566 

.298 

.415 

.403 

.154 

. 326 
-.112 

,088 
-.053 

.401 



Partial F Value 
(1 and 2 3 d. f . ) 



10.81857 



4.78583 
4 .46024 



Observed 
S .L q . Le ve 1 



4 .39764 



.7343 
.0032 
.1571 
.0?91 
.0458 
.4732 
.1202 
.6030 
.6833 
.'8053 
.0472 



CONSTANT TERM 



4 9^JB.4 7 



R - .6680 
= .4^62 



.Source o'^^ Variation 



Lin.?-T roqression 
H(»!udivils from r*.'Cjrt 
Co r rr: n. rd to ta 1 



Analysis of Variance Summary 

Sum of 
Squares 



1 1.41400 
MLb700 
2 SH.MOO 



d.f . 
4 

23 
27 



Mean Square 

2H5 3()0 
bi. 597 



S 1 c^n i f i nee J.ovol ~ . 'jt.U'vj 



ERIC 



^ 1 
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TABLE 43 

REGRESSION OF SELECTED TIME ALLOCATION 
VARIABLES ON SOCIAL CONFIDENCE 



Variable 



No , 



Name 



Standardised 
Regress ion 
Ccaf f icient 



Part.val 
Correlation 
Coefficient 



Partial F Value 
(1 and 17 d,fj 



53 
54 
55 
56 
61 
62 
63 
65 
67 
68 



IIIA 

1 1 IB 

IIIC 

HID 

TRF.AD 

TLANG 

TMATH 

TSOC 

TlTOl 

TSMALL 



-.4937 
-.2792 
-.1888 
.2814 
.0913 
.1647 
-.07^4 
.0991 
.1341 
-.2194 



■.493 
■.296 
-.177 
.276 
.087 
.172 
.063 
.114 
.111 
-.230 



5.46975 
1.62844 
.5513.8 
1 .40103 
.13108 
.51648 
.07961 
..22255 
.21070 
.95056 



CONSTANT TERM = 5486.6 35 



R = .6^04 



R = .3849 



Observed 
Sig. Level 



.0318 
.2191 
.4680 
.2528 
.7213 
.4821 
.7812 
,6431 
.6520 



/ 



S ource of Variation 
Linear regression 
Residuals from regression 
Corrected total 

F-Ratio = 1.06 (with 10 and 17 d.f.) 

Significance level = .4377 



Analysis of Variance Summary 

Sum of 
Squares 



984560 
1573600 
2558200 



d.f. 

10 
17 
27 



Mean Square 
98456 
92565 



EKLC 



66 



TABLE 44 

Al.L()i.:AT ION -/AhLLAi^lLKS ON SOCIAL CoIH-^I DI':NCI-J 



step 
No. 



3 
4 

5 
6 
7 
8 
9 



Variable 

A I J. FREE 
VARIABLES 

TMATH 

TREAD 

TSOC 

riTOl 

J lie 

':'SMAI,L 
TLANG 
HID 
IIIB 



„ b2U4 

. tO,. u( ; 
.ol02 
.5980 
.5788 
. 5464 
.5065 
.4 566 
. 3515 



3820 

r/^5 

3724 
, 3576 
.3350 
, 2985 
.2565 

2087 
.1235 



Change 
1 n R*^ 



Observed 
Siq , Level 



.0029 
.0025 
.007^ 
.0148 
.0226 
.0365 
.04 20 
.0478 
.0851 



.781 
, 789 
.6-^6 
,501 
.400 
-28^1 
.253 
.226 
.114 



No. of 
Variables 
.n Equation 



11 
10 
9 
8 
7 
6 
b 

3 
2 
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TABLE 45 

FINAL EQUATION: REGRESSION OF SELECTED TIME ALLOCATION 
VTUUABLES ON SOCIAL CONFIDENCE 



Variable 
No . Name 



53 
54 
55 
56 
61 
62 
63 
'65 
67 
68 



II lA 

ma 

I IXC 

HID 

Tf<KAD 

TLANG 

TMATH 

TSOC 

TlTOl 

TSMALL 



Standardized 
Regression 
Coefficient 



3515 



Partial 
Correlat ion 
Coef f icient 



351 
-.312 
.075 
.217 
.067 
.211 
.061 
.177, 
,291 
-.249 



Partial F Value 
{1 and 26 d.f.) 



3.66478 



Ob Starved 
Sig. Level 



.0666 
.1135 
.7104 
.2761 
.7 380 
.2906 
.7624 
.3771 
.1403 
.2103 



CONSTANT TORM 



5533-11 



R = .3515 
2 



R 



.1235 



Source of Variation 
Linear regression 
Residuals fiom regression 
Corrected total 



Analysis of Variance Summary 
Sum of 

Sq-^ares d.f . 

316030 1 
2242100 26 
2553200 27' 



F-Ratio = 3.66 (with 1 and 26 d.f.) 

Significance level = . 06G6 



Mean Square 
316030 

J '"^86236 
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'I'h.- iMRi'- iii:,t.i U' loii.U .-xpund L l urr-^ variables that wore regressed against 
".-.trii rvj .1 jii u.'vumciit an J m.tthomat l^-. achievement scores were also regressed 
ia.iiiir.t the.' s(;':ial cfjifidence ,scor..-. The six instructional expenditure 
/ariabl^'s rTodu-.-'-i <i r.-r^e f f i ci ont of multiple cr-relation of ,5359 and r- -ounted 
,r .i),,-.';t- I -.-it; f ■ v.iriaiv; in social confidence. The F-ral:j ' was not 
:i fjjiLf icaiit at the .iJ level. The results of the analysis are displayed in 
Tab b* . 

The i'eisult5-> obtained from the backward stepwise regression procedure are 
-summarized in Table 47. All of the instructional expenditure variables e*ccept 
iri:;truc ■ lona 1 salary (SAL/\KY) were dropped from the equation, 

Tht' final e.ujation, m which only instructional salary (SALARY) was re- 
r.iif.'.'d, 1,; shown in Table 48. Instructional salary correlated at ,405 with 
:;.> 1 ii •r)afidorK:e wh.icii w.i." significant at the ,05 level. This variable 
M !<':•• a'"courit(?d f- r ai^out b- }>crc(?nt: of the variance in social confidence scores 
■j.;m:'<^r^.':i with t;;- ' p"r';'_Ti^ accounted for by the entire set of six expenditure 
viriibb-s. As wa'; i:'- wi til time allocation variables, instructional ex- 

send j t -ar'.-s .-'Xhjbi'sd listb- r s^ la t lonship with social confidence. 



LC 



I ) r 9 . 1 ru za 1 1 on a I Va r i ab 1 e s 

Nms' variables rellectinq various measures of the school organization 
V- . i selected for regression against social confidence. The results of the 
1..-. Ltieii regression are shown in Table 49. 11"iis set of variables produced a 
coefficient of multu)le correlation of ,4471, accounting for about 20 percent 
of the variance in s.ocial confidence. The F-ratio was not significant at the 
.IJ it'vel. None of trie varjables exhibited partial correlation coefficients 
significant at thf . lu level. Aj^plication of the backward stepwise regression 
proc-dure^ revealed that noiie of the organizational variables met the criterion 
for retention and further analysis of this model was abandoned. 



Variabl'. 



ana i -.'Z' 



variabi^.s: vs re s.'iocted from amonr: the t ur groups of variables 
a ; rr'v isvi^M V . i'our measured various ar. octs f staff background, 



'■>ur m< -v_u;arf." 1 t in» • 



I'^s.it -.nn, two were organi:'. < t i ors 1 1 measures, one measured 
"xp^^nd 1 turs' , and (hi- mrasui-d school size. The results of the initial re- 
.;r''Ssion oqihit inn ar..' rr'^';ort(fd m Table 50 „ The coefficient of multiple 
orrriiation for tis^ 1.! variables was .8516 and they accounted for over 72 pei - 
-j'Mit of th'' varj IS in sr,cial confidence. The F-ratio was significant at 
III.. . . ., b>vr>l. 'f tis' 1.- individual variables, the partial correlation 
• ).^f f I'.: i "nt of i.re:.s'nt enrollms'nt is a degree program (BIQ2) was significant 
at til" .0', lovol an(i the [martial correlation coefficients of nonins true t lonal 
tjmr s^^Mit I- supervL.':^ ion of pupils (IIIA), and school size (SCHSIZ) were both 
signif Leant at t he . b) ievf.M. . 

The results obtain>'d from the backward stepwise regression procedure are 
summarized iti Tabli.' >i. b'lve variables were removed from the equation. 

The seven variables remai nmq produced a multiple coefficient of correla- 
Liuu r>r .Ho'.^i. Th(-' seven variables accounted for abouc 64 percent of the 
var:<ince lu social i.on f i r]<:>i ic» ^ t:ompared to the 72 percent accounted for when all 
12 variables wra'o iru.iudi.'d in the equation. The F-ratio was significant at the 



TABLE 46 



Variable 
No . Name 



REGRESSION OF SELECTED EXPENDITURE VARIABLES 
ON SOCIAL CONFIDENCE 



Standardized 
Regression 
Coefficient 



Partial 
Correlation 
Coefficient 



Partial F Value 
(1 and 21 d.f.) 



Observed 
Sig. Level 



106 SALARY 

107 SUPPLY 

108 BOOKS 

109 OTHEREXP 

110 PLANT 

111 CAPITAL 

CONSTANT TERM 



.3699 
.2048 
.4764 

-.3564 
.0650 

-.2538 

4903 ^4096 



R = .5359 
2 



R 



,2872 



. 345 
.118 
.294 

-.189 
.061 

-.187 



2.84608 
. 29404 

1 .98688 
.77464 
.07816 
.75804 



.1064 
.5934 
. 1733 
. 3887 
. 7825 
. 39 38 



Source of Varia t ion 
Linear regression 
Residuals frotn regression 
Corrected total 



Analysis of Variance Summary 

Sum of 

Squares d.f. 

734780 6 

182 3400 21 

2558200 27 



F-Ratio = 1.41 (wx::h 6 and 21 d.f.) 
Significance level = .2571 



Mean Square 

122460 
86828 



S tep 
No . 


SUMMARY 
Variable 




ALL FREE 




variable: 


i 


PLANT 


2 


SUPPLY 


3 


OTHEPJ::XP 


4 


CAPITAL 


5 


BOOKS 



EKLC 



TABLE 47 

TLP:-;: stepwise F^EGFESSION of SELECTED EXPENDITUPE 
VARIABLES ON SOCIAL CONFIDENCE 



Change Observed 
in Sig . Level 



No . of 
Variables 
in Equation 



. S 3 i s 

.4561 

.4045 



, 2B72 
. 2846 

. 2 75(; 

. 25^^4 
.2 OHO 
.1637 



.0027 
.0089 
.0163 
.0513 
.0444 



.783 
.605 
.4 79 
.209 
.248 



6 
5 
4 
3 
2 



TABLE 48 



FINAL EQUATION: REGRESSION OF SELECTED EXPENDITURE 
VARIABLES ON SOCIAL CONFIDENCE 



Va r i aib 1 e 
No . Name 



106 SAIJ^RY 

107 SUFILY 

108 BOOKS 

109 OTHEREXP 

110 PLANT 

111 . CAPITAL 



Standardized 
Regression 
Coefficient 



.4045 



Partial 
Correlation 
Coef f icieni: 



Partial F Value 
(1 and 26 d.f.) 



,405 
,098 
. 2^.0 
.011 
..1.78 
.023 



5 .08774 



Observed 
Sig. Level 



.0327 
.6284 
,24 77 
.9579 
.3744 
.9084 



CONSTAr>JT TERM 



4986. 5d05 



R = .4045 



R = .1637 



Source of V i »'ia t ion 
Linear regress :.on 
Residuals from regression 
Corrected total 



Analysis of Variance Summary 
S-jxn of 

Squares d . f . 

A .:,3b60 1 

2139 50^^ 26 

2558?. 10 27 



F-Ratio = 5,09 (with 1 and 26 d.f.) 
Significance level = .0327 



Mean Square 

418660 
822Bt 
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lAbLh 4y 



120 PRLDKSHP 

12 7 TOTJSAT 

1 :j,JA.SC:3'^ :5 

1 djaivjt,)^ 

I >r.J :j>iA..c 

i*U LJAT07V4 

132 I PM:-:KAi; 

133 IPf4M/ATri 
1 34^ if<toi;al 



S t d ncla rcii ze 

.S227 
-.02 c'L 



.4 304 
- . 33^i^^ 
- , 3213 



Partial 

>"> rro Ian inn 
' ..■f f ]':; on- 

- . 248 

. 2irS 

- .012 
. 144 
.008 
.011 
.171 

-.188 

- .092 



1 . 17958 
.87927 
.00249 
. 37906 
.00119 
. 00207 
.54004 
.65852 



r^b served 
^:icj. Level 

. 2918 

. 3608 

.9607 

. 5458 

,9729 

.9642 

.4719 

.4277 

. 7009 



CONSTANT TERM 



5121 .40 



.447 



. 1909 



i , - -.r r I.' q r --r ; , s ion 
Fes : rom i • - i 

.A)£ } v'-t .'.i t-^ ^-.i 1 



Ai i - 1 1 y s 1. s o f Va r i. o nee S umma r y 

S ■cn\ ^- ) f 
Sc(Ucires 

'A ;4^;i") 



d ■ f . 

9 

Vr.. 



Mean Square 



J'-Hutio - .50 {With 9 and IH f-..f.) 



Siqni f If 'ince l-vel 



, 57 



Mo variable e ^> u 1 d i • - r e t a i ri cd a r^d a n a 1 y : ; is of t he mod e 1 was abandoned. 
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TABLE 50 



73 



?i:GRESSION Or SrXECTED VA?J:ABLES 
ON SOCIAL CONFIDENCE 



Variable 
No . Name 


Standardized 
Regress ion 
^^"^oef^f icient 


Partial 
Correlation 
Coefficient 


— — 

Partial F Value 
(1 and 15 d.f.) 


.... . . . - — ... 

Observed 
Sig. Level 




BIQ2 


- . 4 34 




5 .85497 


.0287 


6 


BIQ6 


. 1706 


.201 


.63074 


.4395 


7 


BIQ7 


. 2416 


. 234 


1 . 31833 


.2689 


20 


BIQ20 


. 25S3 


. 322 


1 .73805 


. 2072 


32 


MlTOl 


. 2486 


.369 


2.67008 


. 1231 


33 


MS MALL 


- .1760 


- .185 


.53450 


.4760 


53 


IIIA 


- . '^77:) 


- .422 


3.24672 


.0917 


72 


TBLTOT 


Lt 2 5 


- 192 


.57472 


.4601 


105 


SCHSIZ 


- . 3622 


-.421 


3,23312 


: .0923 


106 


SALARY 


-.0547 


-.073 


.07986 


.7813 


126 


P.RLDRSHP 


~ , 3582 


-.237 


.89470 


. 3592 


127 


TOTJSAT 


. 2884 


.171 


-44971 


.5127 



CONSTANT TERM 



5614 .41138 



K = .8516 



R = .7252 



Source of 



at ion 



Linear regression 
Residuals from ression 
Corrected total 



Analys is of Variance Summary 

Sum of 
Squares 

5 2(10 

70 3000 

2 558200 



F-Ratio = 3.30 (with 12 and ^ . f 
Significance levei = .016 



d.f. 

12 
15 
2-^ 



Mean Square 

- 54600 
46866 
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No. of 

3 tier) Change Observed Variables 

No. Variable H R" in Sig. Level in Equation 

AJ.L V}lE 

VARIABLKS .8 SI 6 .7252 13 

1 SALARY .Bd'^V .72 37 -.0015 .781 1 2 

2 MSMALL .'^.^o . 7 I -.00^4 .496 1.! 

3 TOLTOT .d4...: .709 3 -.0061 .554 10 

4 BIQ20 .8207 " .6736 -.0357 .155 ^ 

5 BIQ6 .8036 .6453 -.0270 .219 S 



'it L-'iiKt . j'j '^tvcl: ir-jr -:it oriro'linier^^ lu do.gree ;;'roara::; yBl-'^'..} , year. . i" 
c-jachirg exper ieri''> j i5I^_^7;, r. .no ■ sT>:^:-lt: ■n Lhne-to-oric instruction in n.~.i:'rit>n;ati 
^MiTOi), noninstru-jt lonai time ->]-ont m s-jper^/ision of f>upils (IIIA), teachcrG' 
:-'orception of pr i nc i; .-a 1. ' s i-^^adorship (PRLDP^HPj/ and total job satisfaction of 
t-jachers (TOTJSA7') . The tvartial cjr re 1 a 1 1 oii -:o':- f f icient for school size (S;"HSI':) 
'.'J i I s i -"in L f i .^ant at: tne .10 levo: '.' . 

The re.sults of the analyses -sugcjes: ^":;at this measure of school output, 
social confidence, can be predicted with con.siderable accuracy using a set of 
school input and process variables. The most useful independent variables 
tended to reflect the ambience of the school rather than specific aspects of the 
instructional process. Variables such as years of teaching experience, whether 
teachers were currently enrolled in a degree program, school size, teachers' per- 
ception of the principal's leadership, and teachers' total job satisfaction con- 
veyed a picture of the unique qualities -.7 i chin a school rather than reveal inq 
sp>ecifLc elemt.-nts of the instructional ;.'ror;ess that strongly influenced the 
social confidonct* of st' i.l f...--. . Tr /li'V^ .. .^^oci.:l ccnfidence appeared to bf.^ re- 
lated more to th^^ qont^ral atmoT>h.ere of a school than to t. instructi^'-nai i^ro- 
cess variables for which measui-.-.; vere available. 



( 1 and 



B I - ; V 



10 : 



I'HLTOT 
SCHSIZ 
lot-: SALARY 

127 TOT JS AT 
CONoTANT I'KRJl 



. 7.;i 1, 



, 2 .3 1 
, 360 
,000 
,4 72 
.4 80 



2 .97724 

5.72818 
6 . 29758 



. 2544 
. u4 7 7 
. 50"; 5 
. J 2 4 .) 
. 3147 
.0999 
. 7958 
.0266 

. - 0:'-)8 



L 1 ri- M r r • " I r« i ' 

t'< 1 dua I ; i t" rom r r"> • ; : . : ■ )i; 

1'^ - Ha t - 1 '. ^ ' > . 2 1 ( w i * i 1 " , i I u 
S i M ni f ic.iru>...' i^'V-l . -a i 



0. f . 



27 



• r. '1. 
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^ IND! NGS ANO If^^^L ! CATIONS 



In tii:< ccrVw ^uci: li'-] section ve shaii first deal with the ti. uings of the, 
study in the context of t^e conceptual framework in\:rod*5ce3 i'* Chapter I . We 
shall then discuss the iiapl ications of the study for further research. \ 



FINDINGS 



It srioul'i b»j n-.t • "1 dt trie cuts- *: that generalizations based on the findinq^^ 
obtained m th-s rpsfjar.^.h are unwar: anted. The limited sample size, the shcrt- 
ccminq'S : ^' t':]f- r^aca ■:;'a:v>' (in terrris;. f bcth data qiantity and quality), and the 
exploratory nature of •..'■^e rosearc". all emphasize the dangers of developing pres- 
criptions for change m educatic:ial policy on tha basis of . r findings. It is 
for these reasons that the findings are reported in terms of Lhe percentage of 
variance accounted for by a :->et of variables rather than the response of the out- 
put to a specified change in input. The findinqs of the study do, however, 
suggest some promising avenues of investigat ic.i for those interested in the 
linkages between inputs, r recesses and outputi' in the process of schooling. The 
conceptual view of thr- ^ - ^ucational production p^-^ocess under school conditions 
described in Chapter 1 provides a useful framevorV: r'^r discussing the findings. 



\ 

I nputs from the E xternal Envir onment 

The data base employed in this study did not contain varicibles descriptive 
of the economic, social or demographic characteristics of the school community. 
An attempt was made to obtain census data that would serve in this reaard but 
it proved impossible to obt-tMn data for the individual schools included in the 
sample. Census data for an entire school district were available but not for 
the individual ^^lementary schools within a district. The district-wide data 
were-, not considered appropriate for >. in a data base where all other data were 
, specific to a single school. 



Resource In x:^ ^ 

Some data v->rc available foi three types of resource - inputs : students, 
teachers, and instruction expenditures* The data concerning teachers provided 
information on the background and characteristics of the teaching staff of the 
I&R unit, e.g.r average academic preparation, teaching experience, and profes- 
sional activities. 

rhe only data available concerning students were the scores on t.,e Self- 
Observation Scales, that provided a measure of student self concept. However, 
these data were not the scores for individual students; they were the average 
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. L V,' .1 ,^ : 1'': r 'J ^- ~ ' i r y r . i . . 'jji^.; 
. Liif:- i:'."^k.;r-.q round .ir-'i c;:arac- 



I • -x: 1 I i L : 



r' : 1 : J , ■ 



• a . f ■ : a ; ■ ; 



i: .. I ; , • 
war. if i 



v; 1 ; ; -.is^vral variai;!'', 'a-::!:: :\-aa . ai :■- 

■"ill-/ a::::::'. v; i r h inair? t„aiC'V:rs f avortja . 

: a :a!: : ^.:a^ : :rtial ■.■i >ri'^; la L : c^i o unaat 

s rr^a.!:', rvasov^r, W'jra ra ■ v lai r * : .ai Ti r L y 
a aa-a:r. .r/!: I ' ■v^an- aV Saar^ra. A :-;.'t: a^f 11 staff 
y "ifa>at. -i ' :ajr.a"aa of the ' • i r i an ''.'O in r'-.ai^iinq 
var 1 cir.-a^- m ina th^jna t la a ^ -ai-'Vom-aa . 
.'a a;' V-, Midont ^a:*If-' at wa ::i.-:a: a*-a 

.m:. ,ir(ja"d tiiit, wh.i." f ha ;■ . f-ac>iiae} a 
-'.v : : la 1 npar , ■ > 1 t' a^naepr is alao affecl»;a 
r.aa,. .m aut,aat of a a<v m i nq . It waa, tnor--- 
;a a*, .aai aa an uut;--a* \)i aaiKadina i r, S'_a.ir<;ita 
i;-'. a: i-il maturity, -xhibit*'! .i a t 1 1 ia 1 1 o a 1 1 y 
»a idiai ^v:h i a v^-mt :a aid Liccount^ai fr^r 04 a.'-r 



a- 1 ! 



•a 1 t P. 1 1 ; -ma t i a ai cb. i •■^v-'Tit ' nt. 
i tb'.'ni-i t a a^ . i ■< )rt'a . Tn* - a^^'/a-i 
• ■ t nt • oa 1 f - ■ r va L : ' ai . ' ■. i i -.a* 
•■aaiM'-: i ':i a ^'VaiTi' -rit wbi b- - 
vn-' aa.-'; af niitb-jmati -- i 'an:' 



:-.>a • - a 1 I * 
; II * 1 ■ a b 1 r 



(a . . • i a 
V. 1 . 1 i: a ' ♦ 



' a 1 1 1 : 

•.a wn 1 'n 



n'j( 1 i b. )r . :a i "i r'y w \ /■ * ■ ;ajna 
aa n L a* v 'm* a i t ana, ' li ■ >n 1 

at It 1 at. I ; .1 I ; • : aa m * : 



[-! . • a 



■.-a » : i n ■ m: t ia ■ ' -ad i na , :aa : a ':• ; M •■ , 

tb" a y>: in tauction b "Xi'-'r^ i )a 
Li t a '.v' - r a a va i iaij b ■ , < Mi. ; y * - x: -' ar. i i tail • • J ' ' r 



in r ■ ' I'd i ni ; a a . . 



a 1 : I ' • • -x : 



a . ; ) ' J n I f .1 ■ - a nt na r t la 1. ac a r I n 1 1 on w i tii i^'aad .! na 
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.ivj.jo'an Led fjr l:--- x^x ex;. --.'.'i i ^ar c- variaoies, aIlJi i •_-«^'..ir : 
the 3CL of mstr-ac*: I'-.'^a 1 ^ix; '-.'."iiture variables taken together account:e:i for, 
abo-^t 29 perc-nt of t:i- varianc- wirh ex;;enditure per pupil for instructional 
s-iario.-i alone ac^-^'unt i nq for over 16 percent ^f -r.he variance. 



Re 5 o u r ct/ In^-'-jt Mix 

^r-A-o sets of variables that measured aspects ' the resource input mix were 
obtained: tine allocation of teachers and organi zational/administrative 
arrangements. Teachers reported ti.e allocation of their tiir,e to direct instruc- 
tion and to noninstructior.al activities. The -^rect instruction category was 
further :iubdivided by tine allocated to variou-. subject areas (reading, mathe- , 
natLt:.s, c-tJ.) a- ' by mode of instruction (large group, one-to-one, etc.). The 
nori 1 tr li ;t u^n.i . . atii-Mory was also subdivided by type of activity (supervision, 
: lanr.mq, rvrc-.rci :->,"'i> i n^.; , -v./.). Tri: s procedure yielded a matrix of 52 variables. 
It should be n-jtt. i tn<it time allocation data were obtained from reports s^ob- 

nitt^jd by teachers wii:. no external validation. No data on how pupils m the 
ISiR units spent their time were available. 

Time allocation. The time allocation VEiriabl^ were of -limited use in ex- 
plaining the variance in reading, mathematics, and social confidence scores. 
xA set of 12 tim.e allocation variables accounted for only 44 percent of the vari^ance 
rn reading . achievement scores and the si:l variables retained in the final eq-uation 
accounted for only about 37 percent ol the variance. The six variables that 
exhibited statistically ignificant partial correlation with reading achievement 
included: time allocated to on^-^tg-one , small group, and class size instruction 
in reading; total time allocated tc^-.instruction in reading and in language arts; 
and noninstructional time allocated to supervision. 

A similar set of 12 time allvocation variables accounted for only about 
38 p-^ercent of the variance in m*±iematics achievement. None of the 12 variables 
were found to have a statistically significant partial correlation with reading 
achievement. 

Six variables reflecting the allocation of instructional time by subject 
area and mode of instruction and four variables reflecting the way teachers 
allocated their time to noninstructional activities were found to account for 
only about 38 percent of the variance in social confidence scores. Only time 
allocated to supervision of pupils (noninstructional) exhibited a statistically 
signii;cant partial correlation witJi social confidence scores. This variable 
al .ne accounted for 12 percent of the variance in the dependent variable. 

Organization . The set of nine variables classified as organizational 
variables included such items as teachers* ratings of the principal's leadership, 
teachers' decision/ involvement and job satisfaction, and teachers* ratings of 
the extent to which the IGE model for instruot ional prograuraning actually had 
been implemented. Th^^se variables were assumed to measure various aspects of 
the instructional cliilaate of the I&R unit m which data were gathered rather 
than directly measuring the resource - input mix. The entire set of organizational 
variajjles accounted for about 45 percent of the variance in reading achievement. 
The three variables that had statistically signifi 'ant partial correlations with 
reading achievement (involvement of teachers in do.'ision making, job satisfaction 
of teachers, and teachers' perception of ^the principalis leadership)' accounted 
for 33 petcent of the variance in this measure, with the principal's leadership 
exhibiting a ne , i^:ive partial correlation. 
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p.'-.i > •loy- ■' i ir: tP.i:'. :.r,udy wore somewhat limited, i^arri- 

'■1. i: .- ' t'-ii:i : 'I ru ot' oii ' rur. .su^qestcui by the conceptu^al framework. 

':■;-•/ 1 : .-.•■^ i V- ■' i .;, : i:/^-' 'ut;i:r:-: iT^^^asures of student achievement m 

rcadir.-; md :(..it_:.- •.•ir. . .> i, ;<i-''d by scores on standardised tests, ^in/.i .i 

measar-^- ^>r r.fudmit 1 r' - ■ .)iiC'_-i 't as indicated by the subscales of the Se.lf- 
^Jbsc-r'.' ition Scales. L.wv'^ range outputs, monetary outputs, and joint outputs 
wert} nor represented in t.nv measur^^^s of output employed in this study. i 

Input /out put m reading . Following the analyses discu:'-sed in the preceding 
chapters, a compos ir^^ st.-t of variables consisting of the most useful variables 
S'-b.tct-i from among '.'ach of the categories was analyzed to determine their rela- 
tionship to readmcj r;Mi '..-vement . It was found that a set of 12 variables 
1- ■ >".Lnt*td f->r nearly 72 pe^rcc^^it of the variance in reading achievement scores. 
:dv(' \>: tfif i variabl" '^xh i;:).i ted statist ical lyy significant partial correlation.^ 
with rt.?a.vd I nq ach l^- vt-mtMPL ind th-j five together accounted for over 57 percent of 
th*' v.iriancf. Th*- p-irtial cc»r re la t ions of time allocated to reading instruction 
1 r\ class si.-'- >i;..s rtnd ijtadership of the principal were negative; those of y(^a> 
of teaching ',^xper i^.,'nci* , instructional salary per pupil, and teachers' total job 
s a 1 1. s f a c 1 1 n w e r e ; o s 1 1 1 v e . ^ 

Wh'.-n :;ocial. ' roii f i dt tv,:* ■ v/a.: tr'eated as an i' ^uv and includeri in the set of 
I :i(ie;;e-n(if-^nt Vri r i ab , th*.' \ i va r : ..ibl-js '-xj.^lained o9 percent of the variance 
in r'-adinq achi i-;-'/^^mf -nt . He -wt/vw.^r , only two <')f th*^ v-ir: ables in this set were 
f'^^nd ro hiv«- s ta 1 1. s 1 1 . M I I y s. l gn i f i ca t pa:M:ial coirelai, ions with rea^linc| 

-n 1 . 'V' 'm- •! ; ' . Til" * W' ^ vatKiijI^.'s 1 1 me .i 1 iO'..v.: tud t.'-'^ large grouf) instru^:tinn in 
r (.•..i<i 1 n- ; in-i ."Mi' i "/ • SKpI.i in»-*ci Sf- p'.,'rcrsnL ')f tht' vai ianc*:' in r'-aainq 



i np a t , ' ' a '. put i:: m< 5 n ^ • m ■ 1 1 ) . , . W:\ i > n 1 .1 ^ d t hi e r.; s t u s»'? f u 1 i nd e pe : \c] e : 1 1 v .ir i a b • ♦ 
.>>:..•■ »-d tV' - :'H>ng t d*' vari')us ■ m ^'jor i e s v.'-r*^ regressed aqamst ma them.3 1 1 c 
,j :n 1 " v- -m- Ti r , th-'V w»m . ' f^ririd t-..,5 .\'::nu:\\. f ( a" ov».'r 7] per'cer:t of t'ne varirince in 
rr.'- i<'p''nd''nr '/ \i \ ud-. d-ur" ♦ n«; i viriaijl«'s ^jMi i bi f C'/l statistically siqni- 

iL'-an? I 'U ; t 1 a : ..-^ ^u - d . i ^ '. ■ ;n, . v,' i t n ma t:s ^ma i s. ach iev(^men.t nd togetiilir accou.n tt.'d 

I'. p^T'^'./nt of ■ -/a r' : iU' ■ . Ti:-:'.' staff backc|rr)und va r :.ab le s-- enirol i me! . ♦ 
in .1 d"gr»'f' pr(")qr.im, r.:.\.i<> )f maP: rx> female t(^achers, and ye ifs of teaching 
exp^T i<jn'.jc--wt'r»; )r t'r 1 <ir t^t p« .s i t i^v^j I y with mathem«^t.jt:s acdiicvemen^. , while ^;<:;ho(^ i 
-iize Wclvi corrul -it^'d -n» 'g 1 1 i v* d y . 

W]w^n ■■.O'-jal "^.nt'id'T: wf. *r'-at'^d I'i an input -^ariabb- <i nci in'lnd-vl i r. \ ]\o 
r< -g r<_" .s 1 on , th" .^^t 'd \. \ i nd-jS'^^ndent variar^les accoui^t-.'d for nearly 77 pt-rcosit.^ 
f Ml" ^'.trianc" in ma 1 h"ma r. i ■ ■ i ;;i n..'V';m( -n t . live of the 13 variabU-s wr.^r'; Vound 
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.il^o.:atod z'j rec"i:i::.; : r.^ u.:t .in^i loadcrr^^hip of tiho :.riri::io:il had negative 
;:>c:rl:idi vor re 1 at ic:ii: ; •/•^':ir:: of l^j .'i :n: ng exi^erience, time allocated to large 
jrouw instruction m inatnemci ti , jl.. : i^.-jial c ,-nf idence had positi" e partial 
wO^. rel at i with nia^heinrit ics ach le Vi^ment . 

--i.'^ — ^ill.' — . — ^ -T-tlMJi — ;^-!_! — 1 — z — rz — " 
, - . . ^ ^ ae i t:;'-! d.-D _ ^.i.. au 'CO tnc prcceso o i schOG-i-ing or as one oi oiiu o,.. j-aL^ 

of th^ schooim.j :jr^':t.-ss, C'ne of the 3ubs-':ales of the Self ^Observation Scales, 
social confidence, wa 5 selected to serve as a proxy measure of student self- 
concept and was used as one dependent variable in a multiple regression equation 
m which 12 variables selected f : om .among the various categories served as in- 
dependent variables. The set . f 12 variables accounted for over 72 percent of 
the variance in social confi lence scores. Seven of the 12 variables were found 
ta have statistically significant partial correlations witt^ social confidence. 
Tr:e seven variables toqetr.er accounted' fcr over 64 percent of the variance. En- 
rollment m a degre-..' C'rogran-, years of teaching experience, time allocated to 
c;ne-to-one mstrucLion m mathematics, and job satisfaction of teachers were 
related t.>osi t iv^.- i y to social confidence scores of students; time allocated to 
supervi s iv n of rur.ils, •-,::r.ooi size, and the leadership of ' the principal were 
related negatively. 

IMPLICATIONS 

No implications' for educational policy c^tf practice are claimed as a res'ult 
of this research. Although it has been fasj^icnable fcr researchers who employ 
the production fiv-ictio'n technique to sugge'st (if not to explicate) implications - 
for educational oclicy or oractice dreu^ from their work, we believe that 
identifying implications for practice or policy as a result of this research is 
unwarranted. The limited size of the sample and the limited nature of the data 
aval J.able do not justify generalizations, even to IGE schools. 

Studies of this type too frequently are interpreted erroneously, despite 
the 'Mutioii 'voundod by researchers. To discourage the misuse of the results 
of tins rosear :h, we have* deliberately chosen to publish only the standardized 
regre.ssio:i coefficients for the rev^ressicn analyses reported in Chapter III. ^^^e 
hope in this way to avoid the temptation to make statements concerning the 
eff-'t «-;f -v s;-'ec f } i change m input on a given output. Such statements 
unw « ' '.1^. d c^'A has:;-, of data obtained from one T&R uni^ in each of 23 IGL 

elemei.tary schools*. A mmijer of implications f o : future research may be dra-vn,^ 
howev'-r, and they will be identified and described in this concluding section. 



n.'eot^na 1 F r j".-.-wo rk 

TVio co>ice;/i.uaI f rai.iow/f k '^j^f the educational 'produ'jtion process related to 
fo4.nial school in'7 was usefui, m cMssifyj-ng the data employed in this study. 
The framework i::di',ates thtx logical I relationship of input and process ' .riables 
to educational outcome^s; it aoes^not indicate the nature of the linkages through 
which inputs are tran^^formed into oucputs in the educational process." These 
linkages can be determined only through additional careful research. The frame- 
work is heur. s :ic in that it generates questions and suggests testcible hypotheses, 
but ic does no'", provide simple answers. ^ ' 



iabtjied "Inputs fr(n:i th-.- txtL-irriai Kiwi ronment " and "Sv-item Controls." In viev; 
of the importance attached tc^ sucl'i variables by previous re.searchers , and their 
promincince m the qenera 1 1 2ed >?duca tional production function, it' is imperative , 
that they be ropre;3onted in the data base v/hen future research is designed. The 
data available concernincj pupils v;ere also v£;ry limited, consisting :-30lely of 
-•icores on ti>- .Mubs:a]o3 cf th^- Se I f-Obsorvat ion Scales. In view of the importance 
ascribed l..- i riciiv iduLi I i. u^ic-:] l -iid^^v/mentis th^j generalized production function, 
additional data concf-rninq the- characteristics of individual students should be 
obtained in future research. Additional data concerning the characteristics of 
other human ^inputs (teachers, aides, administrators, etc.) would also be desirable. 

The useable data concerning material inputs consisted only of exi^endi tures \^ 
for instruct lonally related f sanctions and objects. Data concerning the quantity 
and quality of instructional materials> the adequacy of space and equipment, and. 
other as[^ects of the materia! resource inputs were not available. > Such data 
should be obtained in future research!. 

The measures of th.o resource' input mix used in' this study consisted of 
estimates by teacht:jrs of the way m which they allocated their time» and teachers' 
perceptions of certain aspects of the organizational structure and the climate of 
the school. Measures of the ways m which pupils ^spend their time in school are 
needed and probably can only be gathered by careftil observat^ion of individual 
pupils in classrooms. Also needed are more accurate data^ regarding the instruc- 
tional decision making process in classrooms, as well-afs data concerning the 
implecffentation of instructional decisions with individual students and gxoups of 
students. Data concerning the use of instructional material by individual students 
and^groups of students also are needed. 

The da.ta concerning the outputs of schooling that were available for this 
study were quite limited, particularly whert compared with the wide varie'ty of 
outcome's suggested by the conceptual' fratrvework. Most would agree that student 
achiavement in reading and mathematics are- ifnportant outputs of formal schooling,; 
but they certainly do not exhaust the' po^s ibiiitieis - Additional measures, of 
outcomes need to be obtained in future studies, 

The data obtained from the Self-Observation Scale were particularly interesting 
in that these, variables were correlated closely with student yachievement in reading 
and mathematics. Student self-concept is both an i.^aput to t'fie educational pro- 
duction process and is, itse If , • af f ected by the process. .It would appear that 
longitudinal studies with repeated measurements of individual students' will 
be required to sort out the input- and output-related aspects of student self- V 
concG^Jt . ' * ^ , 

i . * 

V ar iabl es 

> 

Sevr^rhl vMr iable's v;'>re found' to be reflated consistently to student achieve- 
ment in reading and mathematics. Statistically significant partial correlation 
coefficients were found between tnese independent variables and the dependent 
variable in the final stepwise regression equations. Each variable will be d^s- 
, cussed briefly.- 

Enrol lm, ent of teachers *in- a degree procfram . Student achievement scores 
in reading and. in ma thematics'.were related positive'ly to "the number of teachers 
in the I&R unit who were involved in a. degree program. This finding supports 
Marinelli's (] 976, p. 124) <i;ontehtion that, "one of the "keys to the teacher'^s 
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effectiveness appears tc be the recency of the teacher's latest educational 
experience," Whether involvement in a degree program acts directly to enhance 
student achievement or whether it is a proxy for other attributes that have a 
salutary effect on student achievement are questions not answered by this re- . 
search. A teacher's involvemeht ,in a degree program may reflect a profej sional 
attitude, a desire to keep up-to-date with the profession, an asx^iration 
toward upward mobility or seme other attitudinal. characteristic^ The result 
may be improved professional -comperence that translates directly into improved • 
pupil performance. The data did not indicate the nature of the degree program 
in which teachers were enrolled, nor the intensity with which they Vere ' pursui ng 
a degree. The data did -not indicate whether additional professional training 
through credit or noncredit courses not^directed toward a graduate degree would 
produce similar results. However, the consistent statistically significant rela- 
tionship between this variable and student achieyi^ment in reading arwi mathematics 
merits closer. study in future' research. 

Years of teaching experience . Years of teaching experience was related 
positively to student achievement in mathematics in the staff background regrea- 
sion, and to both reading and mathematics achievement in the composite jregres- 
sicns. A number of researchers have obtained similar findings, although it 
generally is argued that additional experience increases teacher productivity 
only during the early years of a teaching career (Marinelli, 1976, p. 127). The 
mean years of teaching experience for teachers in this study was 8<12 years, in- 
dicating a substantial portion of the teacher^ were near the beginning of theit 
careers. Additional research -is needed to determine whether teaching effective- 
ness reaches a peak and then declines as one gains additional experience and, if 
such is found, whether steps 'can be taken to av3rt such a decline, e.g., en- ^ • 
couraging experienced teachers to become involved in a program of study leading 
to. an advanced degree. ^ , 

Sex . The sex of the teacher was related to student achieveroer^t in mathe- . 
matin's, with^ I&R units in which there was a larger proportion of Biale teachers 
exhibiting higher student achievemqjjit in mathematics. .Whether male teachers do,' 
"Indeed, teach mathematics more effectively than female teachers is a question 
not answered by this study. It has often 'been noted that girls' are less in- 
clined to study mathematics when they reach secondary school. This tendency 
may be related to the relative ef f ectivenes^s of male and female teachers at the 
elementary level which results in stereotyping on the basis of sex. 

. Expenditures . Expenditures for instructionally- related purposes were found 
to be of little value i^ accounting for variance in student achievement. Per- 
haps the failure to fiifd statistically significant relationships . can be attri- 
buted to the relatively gros^s expenditure data that were available. On the \ 
other hand, it must be recognized that the amount of money expended may be far 
less ^important the the purpose for which it is- expended.. ^No measutes of the / 
quality, quantity, or appropriateness of instructional materials in the I&R 
units were availabel in this study.. The availability of supporting services 
.couid only be conjectured ancj no datk ^croncerning the adequacy of instructional 
facilities and equipment were available. Future rese,arch should attempt to 
gain ihore precise^ inf6rmation doncer^ning not only the amounts of -money that are 
expended, but the items that are purchased. . - i - 

Time allocation by teaphers The way in which teachers^ r^pO£ted_al locating 
their time bore no relationship to student achi'ev^ment in mathema where 
none of the time allocation variables exhibited statistically * signif^dLcant partial 
correlations with achievement in mathematics. , Time allocation by teachers was 
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achi'jvc^m-^n t .icc':»ur. t - v-i f>.n- ir/ t\o t.imu a i l^oca ti tji^ variables. v;as relativol'/ 
small. It is pos i-i i b i t- that data on how s tud e n t s (as o ppo s ed to teacher s ) 
spend their ..time vA^uld .^how a closer re lationshi i p to their achievement in ^ . 
reading and nathema 1 1 ';s . Future research should attempt to obtain inf '^rma- 
tLon concern: i how students allocate their time. The data on teacher time 
a 1 1 c > ( ; ci t on .-; w • .■ r t : k ..^ : : f r '■)rn :n • 1 f - r e : o r t s o f the teachers. Pe r h a_; ) s 1 n d e p e n d e n t 
;>bservers would r.vrovidt.' more accurate data on how teachers spend their time. 

t iide n t s e 1 f - c o n c op t . ' Data concerning the self -concept of students were 
obtained from the Se I f -Observat ion Scales. Scores' on two subscales of the 
Sel f -Observation Scales, social maturity and social confidence, were found 
to have s.tatis t ical ly significant partial corre lati ons- wi th reading achieve- 
ment anci mathematics achievement respectively, and accounted for a substan- 
Mal portion of the variance in reading scores and mathematics scores. How- 
ever, social maturity and social confidence clearly are not independent of 
t.hfj experiences a student undergoes during the process of formal schooling 
a.'id, tlius, they also m.'iy be viev/ed as outputs of schooling. 

The I n termed i ci lc- hev'.'l of the Se 1 f -Observat Ion Scales developed by 
Katzenmeyer and Steni'ier (1973) is a direct, self -report, group-administered 
instrument comprisinq 'M') items that measure seven areas of student affectiv^ 
behavior in grades four through six: self-acceptance, self-security/ social 
maturity, social confidence, school affiliation, teacher affiliation, and 
-peer affiliation. The factor structure of the instrument is highly repiicable 
and satisfactorily invariant across sex and race (Katzeameyer and Stenner, 
1976) . Social maturity is described as follows (Katzenmeyer and Stenner, 
1973): - 

lildren with h: vgh scores on this scal*^ knov/ how they are 
supposed to think and feel in a variety.^pf social situations. 
They have learned the importance of such' notions as "fair play," 
"sharing," "perserverance , " "helpfulness," and ."generosity." Chil- 
dren with low scores on this scale have not learned these notions 
and are likely^ to evidence behaviors that mpst adults would cliarac- 
terize as selfishi, inconsiderate, or immature. Three items highly 
related to this ^/caJ are: I like to play only when I am the 
■leader (-.51); «I alwriys have to be th& boss (-.46); I like to 
see other children ha; .^ijy ( . 31} . 

SoL:ial (;on f 1 (it:n';<.: i : > des;;ribed as follows (Katzenmeyer and Stenner, 1973): 

ChildrL-n with high scores on tiiis scal^L feel confident of 
' th'iir ability t.o relate successfully in social situations. They 
foe\ confidtnit that they can makc^ friends easily and. that they 
cif" v.iiuod and ri j \ )'/e':l oy their friends.- Children with low 
.''cores have difficulty making friends, do not feel valued by 
* otriers an(i see othei p<':oi-le as beir<q more socially adept than 
. themselves. Three items liighly related to thi^ scale^ arc: F(?ople 
' a'/o pickmq' on me J-.71) ; Other children are often mean to me 

— (-.S^J); "My-c In.^sTnatos "rike' rne (.56). ' > 



achie'.'oiT!-.::n t in ro-il::.^-3 m.-ithoniaticr. inorit fur'c].--r res-earch . • The mcor- 

relationships of ::ie'.:" variables with .stiident ac^:-: :.vC achievement over time 
should be invest iqat<.-d thrcjuqh longitudinal stud. vith repeated measuremen u.: 
of individual students. Questions such as, "Dorj. ir .::emi-c performance affect 
student se 1 f - r:.vir-e; .t oV'-.t' time?" and, what ex - are student self-concepts 

a 1 1: e r e d b y L h » ? ; r a . • ..i d • • n: > : ; > e r t . > iTna n • : • : ; " me l i I c i j n alj 1 y m o r e s t ud y b y t h o s e 
who st.-eK T,o understaiui Lh'- edu..:a tionai production \ ' . ess. 

Perceived Iraders i iip ;)f ti)e pr incipal . One of i..e most intriquinq 
findings of this study was the statistically significant negative partial 
correlation between the leadership' of the principal as perceived by teachers 
and student achievemen.t in reading. Altliough the corresponding partial corre- 
lations with mathematics achievement were not statistically significant, thev 
were consistently negative. This finding is similar to that of Boardman (1977). 
The Principal Leade rship- Assessment (PLA) from which the a i used in 

.this study were oljtainod was adopted from the leadership portion of the Survey 
of Orqanizat^ions : n^■r r 'Lment develo:;ed at the University of Michigan, The 
leadership m^easures v/rre de'>^^rloped by Bowers and Seashore (1966) , A\ith leader- 
ship defined as, "ra^qanizat lonal ly useful behavior by one member o5 an orqani- 

"zational family tov/ard another member or members of the same organisation" 
(Mendenhall, 1977) . The scales of the PLA are as follows (Mendenhall,, 1977, 
pp - 67-68) : 

To what ext.'jnt is (does} your principal 
Scale I --Support 

1. ... friendly and easy to approach? 

2. ... attentive to v;hat you' say? 

3. ... willing to listen' to your problems? 

Scale I I --Goal Emphasis 

1 . ... encourage people to give their best effort? 

2. ... maintain high standards of performance? 

3. ... show you how to improve your performance? 

Scale lTl--Woi'k Facilitation 

1. -.. i-rovide the help you need so that you can schedule 

work ahead of time? • . ; 

2. offt^r new ideas for solving job-related problems? 

Scale IV~- Interact ion Facilitation 

1. ... encourage the persons who work with hijn/her to work 
V as a team? 

2- ... encourage people who work with himAer to exchange 
ppinions and ideas? ^. 

^Scdres for the lead^^rship of the principal were derived by dete'rmining' the „ ; 

on eaca .scale and sui?^\ing - the -mean -seores to-obta±n ' a' totaT'^'score ) 
on leadership for each re.spondent. ' * = » A 
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>:.'' can only a-; to zr.r.' rca:;on v,h'/ t\iL- perceived le^adership of 

pr i;:.c 1 :a i.s '/.'as ' re la toci noqa't i V'.r ly to student aciii evement . - Perhaps, for 
exam}"le, t-fc^acheV^s si.:hools w'lu.tro students do well academically have higher 
expeb ta 1 ions for those with whom they work (both r^tudents and administr ^torsj 
and, therefore, are more likel/ to be critical of the principalis" leadership. 
In any -.'vent, the relationship of tne f^r irjci pa ] ' s' leadership to the outcomes 
of sc:,i:.-ol inq deserve:: further >:tud\'. 

The }ob satisfaction expressed by teachers and the involvement ' f teachers 
irr^iv-c 1 s ion rnakinc also wert?^ related to student achievement- in reading and 
rnathematics respectively. A.s one v;ould hypothesize, they also tended to be 
m^hly correlated with each other. The relationship of the variables that 
measure various ai.-fpects of school climate to student academic achievement 
merits further study. 

Pro':edures • * 

The multi: le -c^rcr.:-] icm :>rocedures employ^^ in this study of educational 
production f^xnctions yielded some clues conqerning input' and process variables 
that are most useful in- ^explaining variance in student achievement in reading 
and mathematics. It should be noted, however, that the equations were very ^ 
sensitive to changes in the array c^f dependent variables. This is illustra,ted , 
fo]^ •■•example , by the changes in the statistical siqi^if icance of the variables^ 
included i.n composite sets one and tw^o when the array of independent variabiles 
was altered slightly- . A number of vciriables that had been statistically signi- 
ficant in one set of variables were not significant when included in a second 
3et of vice versa. 

It is important, to note that the partial correlation coefficients for 
variables in a mul t iple .regress ion equation are unique to th^ particular set 
of independent variai:)les incUuded in th*^- equation. ' They reflect that portion/ 
of the relationship of an independent variable to the dependent variable that 
is independent of all other variables in the equation. Thus, as the composi- 
tion of the set of independent variables is changed, the partial correlation 
coefficients of each variable with the dependent variable can* be expec ted to 
change. Consequently, one should not read too much into any single partial 
correlation coefficient since it v;ill depend ,upon the specific set of inde- 
pendent variables under study. 
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INSTRUCtlONAL TIM>: rtviyuKMATIu N 
"continued 
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EXPENDITURE 1 Nir'OKtAT lON 
continued 
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Material 
Resource 

, Material 
Resource 

Material 
Resource 

Material 
Resource 

Material 
Resource 

Material 
Resource 



^ Human Res. 
Input /Out put 

Human Res. ' 
' Input/Output 

Human Res. 
Inpu t/Output 

Human Res. 
Input/Output . 

Human Hcri. 
Input/Ousputj 

Humao ' 
' ^-'input/OutiJUt 

Human Res. 
Input /Output 



V. 



ERIC 



Hi 
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EXPEND ITU RK IN FOKMAT l-^N 
continued 

READING ACHlt:V£H£N T VAK . 
i 1 i. Vo<:Ah 



121. kKAlJ 

Total r».'.i>i I r.i 

MATH AC H t EVEI- iKN T VAK . 

122. :4ATHCi.)MP 

Mjth •-•(.'mj.'Utat Uifi 

12 3. MATHCONC 

Math (jont.'fpt!; 

12-1. ■ MATHAi'PL 
MATH 

Matr» Lot<il - 
ORGANIZATl:>NAL VAHIAfiLt:; I tJF Ji^M/A T 



NUMBKH 



VARI A', 

\ 



/2. 



MINIMUM MAXIMUM 



^ (J . a J Z 



7 . / b 3 
SB. -VJH 



VARIABLE 
(Jl^SSIFICATION 



Human Res. 
Output 

Haitian Kfj.s. 
^.'uripui. 

Human key.' 
uutpuL 



Humari KeLS. 
Output 

Human Res. 
■ Output 

Human Re^i. 
Out.put 

Human Res. 
uuti^ut 



126. PRLDRSHP ; 
Teacher po i'pt i oi) oi 
pr inc ipa 1 ' -s loador 
bt'lijv it>r : I vtjr y ' 

I J tt lo. , - ^ viT'/ 'f ri .it. 

127. TOTJSAT ' ^ 

TruLhuru.' . LuL^l }ub 

s.< t is f act 1 oi^ : I - 
very 1 1 tt It.-* . . > - 
ve ry tj r( • a t. * 

^J28. DIASCJf^i 

Teaciiers* dt.-ci.siori 
invoLvomont (Uiut) 
i = very 1 1 tt le i . . 
5 -■ very qreat 

129. D1AT<}TQ3 
Teachers' decision 

^.^nvcj Ivoment (Total)* 
r"'"^'^ 1 * very • 1 It t Itj . . . 
5 - very' qreat 

130. DIASC3Q4 

T«f ache r y ' satisfaction 
with d»?ci.sion ilivolv»>- 
ment (Uni t) : 1 = vcrry 
little...S = very qreat 

131. DIAT0TQ4 

Teachers sa 1 1 !^ f act ion * 
with decision involv-'- 
ment (Total) r 1 ^very 
• little. .,5 = very qreat 

132. IPMKEAO 
Teachers' pe inception 
of IPM implemeiitaMon 
in reudinq: li;»^verv 
litt If. . . ~> ~ V'jry qreat. 

13 3. U'MmTli \ 
Teacri'jrs' pL- rce^t i un > 
of IPM imp! emonta t u>r^ 
in marh: 1 - v*.'ry 
1 i tt It.' . . . J - very qr*^at 

134^. IRTOTAL 

Teachers' perception of 
I&R Unit operation 
(Total ) ; 1 - - very 
little... 5 = very qreat 



..'d 1.7.) .03 



2^ .^'Jb .'10 



3 . !j 3 :h'l 



28 2.73 .A'} 




2.-13 'i . bO Kt'.laource 

Input Mix 



2.'jO 'I. IT % Resource 

input Mix 



,67 



4. 79 



. I5fl i 8f> 3.4 7 



.412 2.17 4.83 



.273 2.75 4.76 



Resource 
Injjut I'lix 



Resource 
Input Mix 



Resouro 
Input Mix^ 



' Resource 
Input Mix 



Resource 
Inpu't Mix 



Resource 
Ijiput Mix 



•^'Resource 
Ifj'tput Mix 
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AP PENDIX B 

MOfvt|i:MT C()lvj<i.'i_^\'ri(jNS OF INPIJT AND PROCESS VARIABLES 
V^ITH READIN'.; AND MATHEMATICS SCOi^S . 



VARIABLE HQ. 
Name 



No . 

STAFF : BACKGROUND INFORMATION 



1:9. 120 
R VOCAB R COMPREH 



121 
T READ 



122 123 124 1^5 

M COM? ^ M CONC M APPL T MATH 



1 


BIQl 


.142 . 


. 174 


. 164 


.195 . 


. 211 


.190 


, 219 


2 


BIQ2 


-.314 


-.342 


-.330 


-.444 


-.417 


-.347 


. 441 


5 


BIQS 


. 348 


.301 


. 327 


. 387 


.441 


.527 


..451 


6 ' 


BIQ6 


.707 


.031 


.046 


.144 


'-.066 


-.035 


.030 


7 


BIQ7 


.165 


. 160 


.167* 


.288 


. 37-2 


. 232 ^^^, 
. 101 r 


.'307 




BIQ9 


.076. 


.079 


" ' .074 


.112 " 


. .267 


.145 




BIQll 


-.094 ■ 


^..121 


-.111 = 


-.169 


-,049 


-,037' 


.094 


' 12 


BIQ12 


-.039 " 


-.113 


- . 082 


-.173 


-.07 3 


-!l41 . - 


.148 


14 


BIQ14 


-.098 


-^48/ 


-.131 


••,293 


-.126 


-.130 


.207 


15 


BIQ15 


.369 * ^ 


< .396 


. 396 


.?50 


.298 


.313 


.293 


20 


BIQ20 


. 341 


.416 


, 389 


]03S 


.236 , 


.237 ^ :, 


.146 



INSTRUCTIONAL TIME INFORMATION 



7 



ERIC 



22 


^ 1;1 


. 061 


.087 


:G84 




.25/7 




-.030 


-.029 


-.133 




23 


' ''^ SMALL 




-.158 


'-.168 




.100 




-.180 


-.H'56 


-.1-31 • 




24 


R CLASS 


-.062 ' 


-.063 


-.062 




. 182 




.095 


-.oov 






25 


R LARG!: 


^.287 


.247 


.264 




.248 




.244 ' 


.r|5 


..226 




27 


L 1:1 


.191 


.159 


. 178 




.210 




.015 


.035 


-.084 




28 


L SMALL 


.013 


-.033 


.003 




.056'- 




000 


.028 


-.028 , 




32 


M 1:1« 


.272 


■ -260 


.283 




.030 




. z69 


. 275 


.164 




33 • 


M SMALL -i 


-.334 


. -.318 






.115 




-.287 


) -.107 


-.147 




34 


M "^CtiAsS 


^'.031 


•-.033 ' 


-.033 




.080 




-.048 


-.173 


-.032 , 




35 


M LARGE 


.167 


. 184 


.173 




.191 




.255 


. 239 


.229 




37 


SC 1:1 


. 193 


.139 


.163 


9 — 


.047 




.155 


.16^ . 


.* ^ .049 




38 


SC SMALL 


-.018 


-.057 


-.040 




.104 




.071 


r/53 


^ .091 




53 


IIIA 


•-.190 


-.186 


-.133 




.283 




-.203 


-.237 


-.262 




54 


IIIB 


-.084.. 


-.105V 


-.100 ■ 


\ 


.025 




.019 


-.013 


.013 




55 


IIIC 


.028 


.017 


.010 




.117 




.020 


.065 


-.049 




56 


HID 


. 109 


.105 ^ 


- .105 




.146 




.218 


.278 


.216 






V 


V = . T74 


significant 


at .05' 


^ith 


26 d, 


. f 








A 






V ^478 


significant 


at .01 


with 


26 d, 


. f 















- 












L 




101 




- VARIABLE NO. 


119 


120 


^ i2i 


122 




123 


124 




125 


No. 


Name 


R VOCAB 


R COMPREH 


T READ 


M COMP 


M 


CONC 


M APPL 


T 


MATH 


INSTRUCT-IONAL TIME VARIABLES 












• 






continued 




■■ 




• 












57 


IIIE • 


-* . i / Z 


-.152 


-,161 


-.048 


- 


.057 


.056 


- 


.018 


59 


illG 


O "7 O 


.238 


. 262 


.019 ^ 




.185 


• .153 




.092 


61 


T READ 


- , 133 


-.096 


-.105 


-.079 


- 


.060 


-.127 


- 


.071 


^ 62 


T LANG 
T^MATH 


.2 56 


.244 


.261 


-.043 




,058 


.035 


- 


.001 


63 


-.036 


-.015 


-.010 


-.020 


- 


.015 


.014 




.014 


64 


T SCI 


.149 


.055 


.ip3 . 


.112 




.072 


. 128 \ 




.093 


65 


T SOC 


041 


-.024 


.002 


-.103 


- 


: oSs^ 


-.051 


- 


.073 


67. 


T 1:1 


.'261 


.231 


.248 . 


-.117 




.176 


.193 




.039 


68 


T StiALL 


— . ZU D 


-.226 


-.208 


. -.060 




.13^ 


- .045 


- 


.083 


72 t TBLTOT 
EXPENDITURE VARIABLES 


ITT 


.131 


.159 


',118 




.196 


.173 




.155 

0 


105 


. SCHSIZ 


-.281 


-.257'" 


-.273 


"r.259 


- 


. 2'60 


-.'264 


- 


.284 


. 106 


SALARY 


. 360 ^ 


.315 


. 332- 


.\258 
H .007 




.282 


. .202 




.263 


107 


SUPPLY 


.070 


.065 


.070 




.113^ 


.035 




: 046- 


108 


BOOKS 


142 


.184 


-167^ 


.-1^6 




.210' 


.197 




.207- 


109 


OTHEXP 


-.350 


-.264 


■ A 

7. 289^^^^ 


-.379 




.466 


-.394 


- 


.402 


110 


PLANT 


-.350 


-.230 


1 

-.282 y 


( '-.305 




.341 


-.268 




.302 


111 


CAPITAL 


-.502 


-.480 


^-.478 


- , 392 


- 


.560 








SELF-OBSERVATION VARIABLE. 


















H2 


ACCEPT 


- . S21 


.584 


.555 


. 443 




.491 


. 533 




.506 


113 


SECURITY 


.327 


.347 


. 339 . 


.496 




.339 


.434 




.457 


114 


MATURITY 1 




.8i5 


. .800 


.560 




.686 


.673 




.1660 


115 


CONFIDNT 


.696 


.711 


.705 


.676 




.772 


.733 




.750 


116 


SCH AFFIL 


-.414 • 


-.379 > 


-.*405 


-.213 


- 


.269 


-.271 


- 


.263 


117 


TEACH AFFIL 


. 578 


.650 


.617 


.447 




. 560 ,. 


.610 




. 554 


118 


PEER Af^IL 


.650 


.682 


.^673 


.608 




.590 ■ 


.642 




.648 



■4) 



V = . 374 significant at .05 witl-i 26 d. f. 

V = .478 significant at .01 with 26 d. f. 



Ill 



10. 





VAHIAHLK NO. 


1 1 


12(J 


i / 1 


■\ 12:' 




1 2 i 


1.^4" 


No. 


Name ' H 


VOC'AB R COMPKKfl T 


READ ' 


CftMP 




c:ONC 


M APPL 


ORGANIZATIONAL VARIABLES 
















126 


PRLDRSHP 


- . U4.> 


. 0!j2 


. UU i 


- — 9 f * 

^ . Z J u 




. 04 5 


-.012 


127 


TOT J SAT 


. 191 


:268 




— . 1 0 






.127 


12B 


DIASC3g3 


.2C0 


.274 




mo 




z J. 0 


. 249 


129 


DIAT0TQ3 


. 294 - 


. 300 


,293 


" . U J J 








lib 


DIA3C3Q4 


» .234 


.221 


. 218 


-.131 




.126 


.202" 


131 


DIATOTQ4 


.231 


.2 59 


.240 


-.119 




. 222 


.202 


,132 


IPM READ 


-.072 


-.085 


nop 


- 1 1 Q 
, J. J. ^ 




- . 052 


- , 039 


"133 
134 


IPM MATH 
IR TOTAL. 


-.112 

-.066 • - ■ 


-.089 


.129 
.089?- 


-.389 
-i 202 




-.257 
-.078 


-.246 
-.021 


tJ 


N 

\ , - 


V = .374 


significant 


i 

at .05 


with 26 


d. 


f . 








V = .478 


/Significant 


at .01 


with 26 


d- 


f. • 





j 



— ■• 
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APPENDIX C . 

PRODUCT MOMEOT CORRELATIONS OF. SELECTED- VARIABLES 

WOTH SELF Observation 'scale variables 




APPENDIX C ' 
* — ' 

PRODUCT MOMENT CORRELATIONS OF SELECTED VARIABLES 
WITH SELFrOBSERVATION SCALE VARIABU:S 



WAKIABl 



,E NO. 
Name 



I 1 ? 
ACCEPT 



I I J 
SECURITY 



114 
MATURITY 



115 
CONFIDNT 



1 


LIQl 


.2 29 


1 d f i 


1 86 


.077 


2 


BIQ2 


- . H">4 




- . 4 f J 1 


-.451 


5 


BIQ5 






.407 


. 45<^i 


6 


BIQ6 


.181 


. z o i 


. U / .1 


. 160 


■ 7 


BIQ7 


. 024 


- . Z U.O .-..« 


.128 


. 197 


9 


BIQ9 


-.229 


-.239 


. U JZ 


. 19 ^ 


1 1 


BIQI 1 


. (J i 1 


T /I T 
- . Z ^. / 




. 076 


12 


BIQ12 


-.434 


1 Q 






. 14 


BIQ14 ' ^ 


- . L 36 


. 074 


-.086 


. i. z ^ 


1 5 


BlIQl 5 


-.142 


-.205 


. Ul Z 


1 1 Q 
» ,i. i. ^ 


20 


BIQ20 


.313 


: . 098 


. dUJ 


. Z J. J 


22 


BlTOl 


-.037 


- . 1 64 


— . u Z J 


- 058 


23 


RSMALL 


. OIB 


.040 


- . 1 J4, 


— 07 6 


24 


RCLASS 


- J 037 


.019 


1 1 Q 


07 1 


25 


HIJVRGE 


-. 084 


-.17 0 


111 
. 1 J X 


m 7 


27 


LlTOl 


- . 020 


- . 099 


. Uo / 


084 


28 


LSMALL 


' . 081 


-.073 


— . i J V 


. -!(®2 


32 


^MlTOl r 


.275 


.. 1 .1 i 


1 77 


.241 


33. 


MSMALL 


-.193 


— . 094 


-.260 ■ 


-.233" 


34 * 


MCLASS 


- . 1 08 


_ rii 1 
— . Ul i 


- . 084 


. 015 


35 


MLARGE 


. 322 


1 O Q 
. J H V 


. i DZ 


- . 0 31 - 




SClTOl 


.054 / 


— . [JUH 


. UD J 

*• . 1 C/3 


. 2 37 


38 


SCSMALL 


'> "7 1 


. vJDZ 


- . 089 


53 


1 1 lA 


— .22ft 


— . 4 J J 


- . 199 


y - 351' 


54 . 


11 IB 


'J 1 Q 

— . z i y 


- . Q12 


12 3 


. - . 24 3 


55 


1 1 IC 


n c "7 


— 004 


- . tf09 


. 081 


56 


HID 


, Jo J 


.158 


.265 


. 214 


57 


II IE 


.00 5 


•. U 4 V 


-.023 


-.152 


* 59 


1 1 IG 


.18 3 


'V 


. 192 


.17-2 


61 


TREAD 


-.035 


'> . U JC 


-.010 


- , 037 


■ 62 


TLANG 


. 0 5(J 


- 1 A 1 


. 185 


. 181 


• 63 


TMATH 


.012 


n o 
. IJ JZ , 


_ . 1 30 

-'^ . 014 


. 067 


64 


TSCI 


-.173 


. 1 o Z '•-^ — 


. 197 


65- 


f 

TSOC • 


-.013 


— .043 


. U / V 


. 121 


67 


Tl.TOl 


. 126 


— .012 


JO 


. 217 


68 


TSMALL 


1 G O 
— . 1 J Z 


- . 094 


- 24 3 

. ZH J 4 


-.164 


72 


tbltqt 


r\Qr\ 

. — . uyu 


— . 016 


. 182 ^ 


\' 227 


-].05 


^CHSIZ 




.0 30 


- . 180 


- . 317 


106 


SALARY 


. z ^1 1 -v 


.2 30 


. 396 


. 405 


107 


SUPPLY 




. 087 


. 276 


. 267 


108 
109 


BOOKS 


. <u DO 


, 050 


. 299 


. 325 




.213 ^ 


. 137 


. 274* 


^210 


110 


PLANT 


. U / J 


-.013 


. 21-6 


. 311 


111 


•>^CAPITAIj 


1 "7 /I 
. 1 / '1 


- . 029 


. 147 


. 103 


119 


VOCAB 


. J Z 1 


. 327 ' 


.774 


. 596 


1 20 


COMPREH 


CI 


347 


.814 


t, .711 


1 Z 1 


rvIl>r\U 


.555 


. 3 39 


. 800 


. 705 


122 


MATHCOMP 


.44 3 


. 496 


. 560 


.676 


12 3 


MATHCONC 


.491 


. 339 


. 686 


- .772 


124 


MATH AP PL 


.53^ 


.4 34 


. 67 3 


■ .733 


"125 


MATH 


. 506 


.457 


. 660 


.750 


126 


PRLDRSHP 


.0^2 


-.1 36 


■ .051 ' 


.015 


127 


TOT J SAT 


.111 


-. 030 


. 266 


. 160 


^12 8 


[KTASC ^ 


. .Ml . 


.102 


■ • 


.159 


129 


DvTATOTQ 3 


. 27 3 


- . -'}4H 


) .236 ^ 


. 158 


'1 




.118' 


.115 


/ .254 


.0*99 


1 U 


fXlAT0Tg4 . 


.110 


-. U35,. 


.220 


. 160 


L ^2 


IPMREAD 


.010 


. 138 


-.112 


.;oio 


133 


TPMMATH 


.141'^ 


. 05^) 


-.112 


-. 155 


• 13.4 


IRTOTAL ^ 


. OHO 


. 164 


-'.074 



116 
SCHA5FIL 

- . 086 
.111 

-.107 

.116 ' 

.028 
-.0] 5 
-.065 
-.119 

.025 
-.015 
-.271 . 
-.018 

. 299 

— .167"' 
-.106 . . 
-.17 3j-' 

_;p43'<^:.> 
.)051/- 
-'.04 5 

.199. 

. 144 
. -.094 
i.174 

.066 
-.307 

.076 
-.073 

. 089 
• -.039 

.075 
-.216 

. 146 
-.235 
-.199 
-.134 

.052 

- 350^ 
.273 

-. 326 
-.332 
-.220 
:.31J 
^3 
-.24 
-.414 
-. 379 
-.405 
-.213 
- . 269 
-.'271 
-.263 
.083 
-.069 
-.093 
-.058 
-.16.1 
-.111 
. 120 

- .226 
.097 



11"7-...,^ 
TCHAi-TiL 

.183 
-.281- 

.4 36 

.099 

. 130 
-.035 

.010 
-".417 
-.135 
- . 001 

'.057 
-.017 
• .030 . 
-.010 

. 021 
-,.05 
■,:>278 
'-..208^ 
-.122 ^ 

. 184 

.046 
-^210. 
-.070 
-.306 

.005" 

: 317 - 

.110 
' ..1.0 3 

.052* 

.095 
-.017 
-.149 
-.016 

• 

-.192' 
.042 
-.060 
.227 
.126 
..268 
. 170 
.123 
. 020 
1578 
k650 
.617 
.447 
. 560 
.610 
.554 
.101 
. 248 
.281 
.245 
.148 
. 182 
-.123 
-.022 
-.074 



PEERAFFL 

.205 
-.530 
. 529 
. 251 
-.004 
-.199 
.024' 
-.-366 
^04 
-.167 ■ 

.792 
-.105 
.016 
-.017 
-.023 
..001 
'^-.033 
. 204 
-.f2^ 
UIO •. 

.^59 
-':i56 
\->-.412 
-.175 
-.013 
.315 
-.085 
.214 
. -.064 

..:^i3 

- . 008 

. .050 
.011 
.098 

-.118 
.038 

-.142 
. 368 
. 264 
.272 
. 293 
. 161 
. 152 
. .650 
.682 
.67 3 
.608 
. 590 

\642 

.648 
-.088 

.019 
• .'204 

. 177 
' .105 

.036 
-.033 
-.013 

.004 



NUMBER OF OBSERVAT lON.S 
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